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Assistant Commissioner for Patents February 15, 2002 

Washington, DC 2 0231 

Sir: 

The following Preliminary Amendments and Remarks are 
respectfully submitted in connection with the above -identified 
application. 

AMENDMENTS 

IN THE SPEGIPTgATTOWt 

Please substitute the attached Substitute specification for 
the translated specification attached to the present application. 



IN THE CT.ATMg . 

Please cancel claims 1 through 4 9 without prejudice or 
disclaimer of the subject matter contained therein. 
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Please add the following claims: 

"-1. (New) A method for supporting energy conservation by- 
using a computer for the purpose of reducing consumption of energy 
such as electric power, gas and/or water supply used at home, the 
method comprising the steps of: 

calculating reduced portion of expenses obtained by energy 
conservation effect of an energy conservation support device when 
installing the energy conservation support device having energy 
conservation effect of reducing energy consumption in a house; 

calculating a payment amount of amortization payment for 
facility cost when the energy conservation support device is 
installed; and 

comparing the reduced portion of the expenses with the 
payment amount and displaying the comparison result for 
supporting the decision of whether the energy conservation 
support device should be installed or not . 

2. (New) A method for supporting energy conseirvation by 
using a computer for the purpose of reducing consumption of 
energy such as electric power, gas and/or water supply used at 
home, the method comprising the steps of: 

calculating reduced portion of expenses obtained by both 
energy conservation effect of the installed energy generator and 
energy conservation effect of an additional energy generator when 
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installing an additional energy conseirvation support device 
having energy conservation effect of reducing energy consumption 
in a house in which the energy conservation support device is 
already installed; 

calculating a payment amount of amortization payment for 
both facility cost of the installed energy conservation support 
device and facility cost of the additional energy generator when 
it is installed; and 

comparing the reduced portion of the expenses with the 
payment amount and displaying the comparison result for 
supporting the decision of whether the energy generator should be 
installed or not. 

3. (New) A method as recited in claim 1, further comprising 
the steps of: 

memorizing an energy conservation table or a device list 
including plural energy conservation support device items and 
their energy conservation effects and facility costs in advance; 

entering energy consumption of each month during one or more 
years in the past; 

estimating energy consumption by usage in each month in 
accordance with variation of the energy consumption in each 
month; and 

selecting an effective energy conservation support device 
from the energy conservation table in accordance with the energy 
consumption by usage so as to install the device. 
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4, (New) A method for supporting energy conservation by 
using a computer for the purpose of reducing consumption of 
energy such as electric power, gas and/or water supply used at 
home, wherein when installing an energy conservation support 
device having energy conservation effect of reducing energy 
consumption in a house, the method comprises: 

a first step for determining an energy conservation device 
that can be expected a predetermined target value as energy 
conservation effect and for displaying information about the 
determined energy conservation device on a display for 
installation; and 

a second step for determining a second target value of 
energy conservation effect due to both the energy conservation 
device installed in accordance with the display of the first step 
and an additional energy generator to be installed, and for 
displaying information about the additional energy generator to 
be installed at the time point when amortization period of 
facility cost for the energy generator to be installed becomes a 
predetermined period or less by reduction of expenses obtained by 
the energy conservation effect or at the time point predetermined 
by support of another time point selection supporting means. 

5. (New) A method as recited in claim 4, wherein the method 
further comprises a third step for determining a third target 
value of energy conservation effect dye to all the energy 
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conseirvation device and the energy generator displayed in the 
first step and the second step and a still additional energy 
generator to be installed, and for displaying information about 
the still additional energy generator at the time point when 
amortization period of the facility cost for the energy generator 
to be installed becomes a predetermined period or less by 
reduction of the expenses obtained by the energy conservation 
effect or at the time point determined by support of another time 
point selection supporting means. 

6. (New) A method as recited in claim 4, wherein payment of 
the facility cost of both the energy conservation device and the 
energy generator is started by amortization payment at the 
installation timing. 

7. (New) A method as recited in claim 6, further comprising 
the steps of dividing the energy conservation effect into a 
portion allocated to the payment for the facility cost and a 
portion allocated to payback to a family budget; and 

depositing online the portion allocated to the payment for 
the facility cost in a predetermined account. 

8. (New) A method as recited in claim 4, wherein the 
predetermined period is five to seven years. 

9. (New) A method as recited in claim 4, further comprising 
the steps of obtaining weather information regularly via a 
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network, and correcting the target value in accordance with the 
weather information. 

10. (New) A method as recited in claim 4, further comprising 
the step of transmitting data of the energy consumption at home 
concerning a measured value and a target value or a target 
achievement ratio externally every month. 

11. (New) A system for supporting energy conservation by 
using a computer for the purpose of reducing consumption of 
energy such as electric power, gas and/or water supply used at 
home, the system comprising: 

means for calculating reduced portion of expenses obtained 
by energy conservation effect of an energy conservation support 
device when installing the energy conservation support device 
having energy conservation effect of reducing energy consumption 
in a house; 

means for calculating a payment amount of amortization 
payment for facility cost when the energy conservation support 
device is installed; and 

means for comparing the reduced portion of the expenses with 
the payment amount and displaying the comparison result for 
supporting the decision of whether the energy conservation 
support device should be installed or not. 
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12. (New) A system as recited in claim 11, further 
comprising: 

a storage device for storing an energy conservation table 
including plural energy conservation support device items and 
their energy conservation effect and facility cost; 

an input device for entering energy consumption of each 
month during one or more years in the past; 

means for estimating energy consumption by usage in each 
month in accordance with variation of energy consumption in each 
month; and 

means for selecting an effective energy conservation support 
device from the energy conservation table in accordance with the 
energy consumption by usage. 

13 . (New) A system for supporting energy conservation for 
the purpose of reducing consumption of energy such as electric 
power, gas and/or water supply used at home, the system 
comprising: 

first means for selecting an energy conservation device that 
can be expected a predetermined target value as energy 
conservation effect when installing an energy conservation 
support device having energy conservation effect of reducing 
energy consumption in a house; 

second means for determining a second target value of energy 
conservation effect due to both the energy conservation support 
device selected by the first means to be installed and an 
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additional energy generator to be installed, and for selecting 
the additional energy generator to be installed so that 
amortization period of facility cost of the additional energy 
generator to be installed becomes a predetermined period or less 
by reduction of expenses obtained by the energy conservation 
effect; and 

display means for displaying the selected energy 
conservation support device and the selected energy generator on 
a display screen. 

14. (New) A system as recited in claim 13, further 
comprising third means for determining a third target value of 
energy conservation effect due to all the energy conservation 
device and the energy generator selected by the first means and 
the second means to be installed and a still additional energy 
generator to be installed, and for selecting the still additional 
energy generator to be installed so that amortization period of 
facility cost of the still additional energy generator to be 
installed becomes a predetermined period or less by reduction of 
the expenses obtained by the energy conservation effect. 

15. (New) A system as recited in claim 13, further 
comprising means for instructing payment online that start the 
payment for the facility cost of both the energy conservation 
device and the energy generator by the amortization payment from 
each installation timing. 
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16. (New) A system as recited in claim 13, wherein the 
predetermined period is five to seven years. 

17. (New) A system as recited in claim 13, further 
comprising means for obtaining weather information regularly via 
a network, and means for correcting the target value in 
accordance with the weather information. 

18. (New) A system as recited in claim 13, further 
comprising transmission means for transmitting data of energy 
consumption at home concerning a measured value, a target value 
or a target achievement ratio externally every month. 

19. (New) A system as recited in claim 13, further 
comprising means for obtaining weather information regularly via 
a network, means for predicting generation quantity of energy 
generated by the energy generator using solar energy in 
accordance with duration of sunshine and atmospheric temperature 
included in the weather information. 

20. (New) A system for supporting energy conservation for 
the purpose of reducing consumption of energy such as electric 
power, gas and/or water supply used at home, the system 
comprising: 

a device installation supporting portion for obtaining and 
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displaying information about a model to be installed and 
installation timing in accordance with a device list concerning 
an energy conservation support device having energy conservation 
effect of reducing energy consumption; 

an energy conservation effect managing portion for 
calculating and displaying energy conseirv^ation effect record in 
accordance with measured value of energy consumption at home 
after installing the energy conservation support device ; 

an energy conservation control portion for executing energy 
conservation control so as to increase energy conservation effect 
when the energy conservation effect record is lower than a 
predetermined value; and 

a payment process portion for executing a process or issuing 
an instruction for depositing a payment amount of amortization 
payment for a facility cost of the installed energy conservation 
support device in a predetermined account. 

21. A computer readable recording medium in which a program 
of a computer is recorded for realizing an energy conservation 
supporting system for reducing consumption of energy such as 
electric power, gas and/or water supply used at home, the program 
comprising: 

a first process for selecting an energy conservation device 
that can be expected a predetermined target value as energy 
conservation effect when installing an energy conservation 
support device having energy conservation effect of reducing 
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energy consumption in a house; 

a second process for determining a second target value of 
energy conservation effect due to both the energy conservation 
device selected in the first process to be installed and an 
additional energy generator, and for selecting an additional 
energy generator to be installed so that an amortization period 
of a facility cost of the additional energy generator to be 
installed becomes a predetermined period or less by reduction of 
expenses obtained by the energy conservation effect; and 

a display process for displaying the selected energy 
conservation support device and the selected energy generator on 
a display screen. 

22. (New) A recording medium as recited in claim 21, 
wherein the program further comprises a third process for 
determining a third target value of energy conservation effect 
due to all the energy conservation device and the energy 
generator selected and installed in the first process and the 
second process and a still additional energy generator to be 
installed, and for selecting the still additional energy 
generator to be installed so that an amortization period of a 
facility cost of the still additional energy generator to be 
installed becomes a predetermined period or less by reduction of 
expenses obtained by the energy conservation effect.-- 
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REMAR KS 



A substitute specification has been added to more clearly 
explain the purpose of the application. 

Claims 1 through 22 are pending in the present application. 
Claims 1 through 49 have been cancelled, and claims 1 through 22 
have been added. 

Entry of the above amendments is earnestly solicited. An 
early and favorable first action on the merits is earnestly 
solicited- 

Attached hereto is a marked-up version of the changes made 
to the application by this Amendment. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; 
particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 




JAK/cqc 
1559-0113P 



P.O. Box 747 

Falls Church, VA 22040-0747 
(703) 205-8000 



Attachment : 



VERSION WITH MARKINGS TO SHOW CHANGES MADE 
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IW THE SPEgIFTC!ATTnW. 

A substitute specification has been added. 

IN THE CIATMSi 

Claims 1 through 49 have been canceled. 
Claims 1 through 22 have been added. 



(Rev. 11/13/01) 
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METHOD AND SYSTEM FOR SUPPORTING DOMESTIC ENERGY CONSERVATION 

This application is the national phase under 35 U.S. C. § 
371 of PCT International Application No. PCT/JPOO/05500 which 
5 has an International filing date of August 17, 1999, which 
designated the United States of America. 

FIELD OF THE INVENTION 

The present invention relates to a method and a 
|5 10 system for supporting domestic energy conservation, i.e., for 
reducing consumption of energy such as electricity, gas and/or 
a water supply consumed at home. 



m 



DESCRIPTION OF THE PRIOR ART 
15 An energy consurrption of an electric appliance such 



m 

111 as a refrigerator or an air conditioner has been decreasing 



year after year thanks to a strong concern of consumers and 
technology developments by devoted manufacturers. However, 
total energy consurrption in an average home is still increasing 
20 due to the widespread use of new home appliances such as a home 
computer or a digital audiovisual device, or a change in a life 
style . 

The reduction of fossil energy and the promotion of 
alternative energy sources have been controversial for a long 

25 time from a viewpoint of preventing not only exhaustion of the 
fossil energy but also the global warming. However, the effort 
to realize them is still insufficient. The ratio of the 
domestic energy consurrption to the total energy consumption is 
not as large as industrial and transport at ional energy 

3 0 consumption, but the effort to reduce the domestic energy 



consumption is not sufficient compared with the effort to 
reduce the industrial and transportational energy consumption. 

Conventionally, the standard of thermal insulation in 
houses is raised and the energy conservation standard of home 
appliances has been established in the national level and 
measures to support them have been installed. In addition, the 
energy conservation technology in home appliances has been 
progressed largely. Although these energy conservation effect 
can be obtained when a new house is built or a new home 
appliance is purchased, it cannot be obtained in most families 
who live in the conventional houses and use conventional home 
appliances. Only some consumers concerned about the energy 
conservation have been making effort. In the "Long term energy 
demand outlook" that is the official project in Japan, the 
industrial and transportational energy consumption is expected 
to shift to decrease in 2010, while the domestic energy 
consumption is expected to continue increasing even if it is 
taken into account that a home energy generator such as a home 
solar-electric power generator will become commonplace. 

Furthermore, various energy conservation devices have 
been developed and are installed in some houses for reducing 
consumption of electric power and/or gas. They include, for 
example, a double-glazed window having high thermal insulation 
effect and an under-floor heater having a high efficiency. 
Other energy conservation devices are also proposed including a 
water- saving bathtub step disclosed in Japanese unexamined 
patent publication No. 10-192180 or a device for utilizing hot 
water in a bathtub after taking bath disclosed in Japanese 
unexamined patent publication No. 10-227465. 

However, these energy conservation devices are not 



used widely or not commercialized yet because they are 
expensive for installing. In addition, even if the energy 
conservation device is installed in a house, the energy 
conservation effect thanks to the device is hardly grasped. 

As one of the alternative energy sources for the 
commercial power depending much on the fossil energy, wide use 
of a home energy generator such as a solar-electric power 
generator is promoted. In order to reduce initial cost that 
each family have to bear, the government -subsidized system is 
put into operation. However, since this type of home energy 
generator is so expensive that a typical family cannot afford 
it even if the government -subsidized system is taken into 
account . 

As explained above, conventionally a general family 
has not been making an effort to manage the domestic energy 
consumption correctly and to reduce the consumption, and a 
system to support such an effort is next to nothing. Without 
limiting to the energy conservation effort in the conventional 
national level or the energy conservation effort of the 
manufacturers, a system is desired for a general consumer to 
make effort of the energy conservation in cooperation with the 
government and the manufacturers. Many energy conservation 
devices are proposed and some of them are commercialized, but 
the energy conservation effect after installing the device is 
not checked concretely. In addition, the effort for promoting 
wide use of the expensive energy conservation device or the 
home energy generator as well as the effort to reduce the cost 
of them is not sufficient. 

Furthermore, compared with a facility of a factory or 
other places, energy consumption of a general family varies 



largely due to factors such as a family stiructure or lifestyles 
of family members, so it is difficult to set an appropriate 
consunption target. In addition, the weather variation causes 
the variation of air conditioning energy that constitutes a 
large ratio of the total variation of the energy consumption. 
Moreover, since a typical family consumes plural energies 
including electric power and gas, it is necessary to grab and 
manage the energy consumption thereof totally. 

In general, it is difficult to keep continuous effort 
for matters such as environmental issues, which is uncertain in 
the future or in which the contribution of an individual is so 
small. In order to keep the continuous effort, it is necessary 
that the result of the individual effort can be seen, and the 
economical effect should be considered. It is a large task how 
a general family is equipped with a solar energy utilizing 
devices that has sufficient utility technically but is not used 
widely because of the high cost and low cost effectiveness. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
method and a system for supporting domestic energy conservation, 
which support reducing domestic energy consumption and 
contribute widespread use of an expensive energy conservation 
support device and a home energy generator. 

Especially, one of objects of the present invention 
is to promote widespread use of a solar energy using device 
that cannot be used widely at present because it is expensive. 

In an embodiment of the energy conservation 
supporting method according to the present invention, an energy 
conservation supporting method using a computer for reducing 



consurrption of energy such as electric power, gas and/or water 
supply used at home is provided. The method comprises the 
steps of calculating reduced portion of expenses obtained by 
energy conservation effect of the energy conservation support 
device when installing an energy conservation support device 
having energy conservation effect of reducing energy 
consumption in a house, calculating a payment amount of 
amortization payment for facility cost when the energy 
conservation support device is installed, corrparing the reduced 
portion of the expenses with the payment amount, and displaying 
the comparison result for supporting the decision of whether 
the energy conservation support device should be installed or 
not. 

Preferably, the method further comprises the steps of 
memorizing an energy conservation table or a device list 
including plural energy conservation support device items, 
their energy conservation effects and facility costs in advance, 
entering energy consumption of each month during one or more 
years in the past, estimating energy consunption by usage in 
each month in accordance with variation of the energy 
consumption in each month, and selecting an effective energy 
conservation support device from the energy conservation table 
in accordance with the energy consumption by usage so as to 
install the device. 

According to another embodiment of the present 
invention, the method conprises a first step for determining an 
energy conservation device that can be expected a predetermined 
target value as an energy conservation effect and for 
installing the determined energy conservation device, and a 
second step for determining a second target value of energy 



conservation effect due to both the energy conservation device 
installed in the first step and the additional energy generator 
to be installed, and for displaying information about the 
additional energy generator to be installed at the time point 
when amortization period of facility cost for the energy 
generator to be installed becomes a predetermined period or 
less by reduct ion of the expenses obtained by the energy 
conservation effect or at the time point determined by support 
of another time point selection supporting means . 

Moreover, it is preferable that the method further 
coTtprises a third step for determining a third target value of 
energy conservation effect due to all the energy conservation 
devices and the energy generator displayed in the first step 
and the second step and a still additional energy generator to 
be installed, and for displaying the still additional energy 
generator at the time point when amortization period of 
facility cost for the energy generator to be installed becomes 
a predetermined period or less by reduction of the expenses 
obtained by the energy conservation effect or at the time point 
determined by support of another time point selection 
supporting means. 

The payment for a facility cost of the energy 
conservation support device can be started by amortization 
payment from each installation timing. Thus, the initial 
investment can be zero, and the energy conservation support 
device can be installed easily. 

The method may further include the steps of dividing 
the energy conservation effect into a portion allocated to the 
payment for the facility cost and a portion allocated to 
payback to a family budget, and depositing online the portion 



allocated to the payment for the facility cost in a 
predetermined account. 

In this case, the payment amount of the amortization 
payment for the facility cost corresponds to the reduced 
portion of expenses due to the energy conservation effect. In 
addition, if there is energy conservation effect exceeding the 
target value due to energy conservation effort of family 
members, the remained portion after allocating to the payment 
for the facility cost is paid back to the family budget. In 
this way, more energy conservation effort can be expected. 

The above-mentioned predetermined period may be five 
to seven years. This is a period that may be considered 
economical for family when taking life of the energy 
conservation support device in account. 

Preferably, the method further comprises the steps of 
obtaining weather information regularly via a network, and 
correcting the target value in accordance with the weather 
information. 

It is possible to predict generation quantity of 
energy generated by the energy conservation support device 
using solar energy in accordance with duration of sunshine and 
atmospheric temperature included in the weather information. 
Thus, heat storage quantity of a water heater using midnight 
electric power can be adjusted. 

More preferably, the method further comprises the 
step of transmitting data of energy consumption at home 
concerning the measured value and the target value or the 
target achievement ratio externally every month. 

For example, a center receives and manages data from 
each family intensively, so that the center can grab the state 



of energy conservation effect in a region or in the entire 
coiontry. 

According to an the embodiment of the present 
invention, a system comprises a device installation supporting 
portion for obtaining and displaying information about a model 
to be installed and installation timing in accordance with a 
device list concerning an energy conservation support device 
having energy conservation effect of reducing energy 
consunption, an energy conservation effect managing portion for 
calculating and displaying energy conservation effect record in 
accordance with a measured value of energy consumption at home 
after installing the energy conservation support device, an 
energy conservation control portion for executing energy 
conservation control so as to increase energy conservation 
effect when the energy conservation effect record is lower than 
a predetezmined value, and a payment process portion for 
executing a process or issuing an instioiction for depositing a 
payment amoimt of amortization payment for a facility cost of 
the installed energy conservation support device in a 
predetermined accoiont . 

In the present invention, the energy conservation 
support device includes an energy conservation device and a 
home energy generator. The energy conservation device is 
equipment having energy conservation effect of reducing energy 
consumption at home though it does not generate energy by 
itself. The home energy generator is equipment or a device 
that generates energy in a form that can be used at home and 
generates energy conservation effect at home as a result. The 
home energy generator includes a solar energy using device such 
as a solar cell (a solar power generator) and a solar water 



heater, an aerogenerator, a fuel cell and a micro turbine. 

In the first step, the energy conservation device is 
mainly installed. The energy conservation device is relatively 
inexpensive and has high economic efficiency of the facility 
compared with a home energy generator such as a solar energy 
using device. Furthe2rmore , it is preferable to select also the 
energy conservation effort items of the energy conservation 
table as many as possible with consensus of family members. 

In the second step, a medium scale home energy 
generator such as a solar water heater is mainly installed. In 
the third step, a large scale home energy generator such as a 
solar cell is mainly installed. By delaying the installation 
of the large scale home energy generator in the later step, it 
is expected that a price thereof will be lowered due to 
widespread use. 

The fuel cell or the micro turbine is preferably used 
in the case of living environment where the solar energy using 
device cannot be installed, for exarrple. 

The energy conservation effect is effect that can be 
obtained when energy consumption at home is reduced as a whole. 
The effect of the energy conservation effort is added to the 
energy conservation effect, of course. The energy conservation 
device does not generate energy, but energy consumption can be 
reduced by using it. The home energy generator generates 
energy, so the consumption is reduced by the quantity 
corxesponding to the generated energy. 

The energy conservation effect is evaluated as 
reduced quantity of expenses such as for electric power, for 
gas or for water supply. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows an example of a house using, a supporting 
system according to an embodiment of the present invention. 

Fig. 2 is a block diagram showing an example of a 
supporting system. 

Fig. 3 is a flowchart of the entire process of the 
energy conservation support using the supporting system. 

Fig. 4 is a block diagram showing main fiinctions of 
the supporting system. 

Fig. 5 is a flowchart showing an example of the 
process of the device installation support function. 

Fig. 6 is a flowchart showing an example of the 
process of the energy conservation effect management function. 

Fig. 7 is a flowchart showing an exarrple of the 
process of the energy conservation control function. 

Fig. 8 is a flowchart showing an example of the 
process of the payment process function. 

Figs. 9A and 9B are diagrams for explaining a method 
for determining installation timing. 

Figs. lOA-lOC show an energy conservation effect and 
amortization payment amount in each step. 

Fig. 11 shows an energy consezvation effect and 
amortization payment amount in each step of another example. 

Fig. 12 shows steps of installing energy conservation 
support devices. 

Fig. 13 is a general flowchart showing a process in 
the first step by energy conservation supporting software. 

Fig. 14 is a general flowchart showing a process in 
the first step by energy conservation supporting software. 

Fig, 15 is a graph showing electric power consumption 
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in each of the past months that is entered. 

Fig. 16 is a graph showing gas consumption in each of 
the past months that is entered. 

Fig. 17 is a table showing the relationship between 
the variation of water temperature and a coefficient k that is 
used for proportional calculation of gas consumption for bath, 
for utility water and for kitchen in each month. 

Fig. 18 is a table showing an example of the energy 
conservation device. 

Fig. 19 is a table showing an example of items of 
energy conservation efforts. 

Fig. 20 shows an example of a display in a graph 
about a target value in each day of the present month and a 
measured value, as well as a cumulative value of the difference 
between the target value and the measured value. 

Fig. 21 is a table showing another example of the 
energy conservation device. 

Fig, 22 is a table showing another example of items 
of energy conservation efforts. 

Fig. 23 shows an example of a table of a solar water 

heater . 

Fig. 24 shows an example of a table of a solar cell. 

Fig. 25 shows an example of a table of electric power 
quantity generated by a solar cell in each month and correction 
values thereof. 

Fig. 26 shows installation cost and power generation 
cost of a solar cell. 

Fig. 27 shows use forms of energies by usage. 

Fig. 28 is a general flowchart showing an example of 
a process executed by energy conservation supporting software. 
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Fig. 29 is a detail flowchart showing a process of 
setting target lighting/heating cost for each month and then 
setting target lighting/heating cost for each day. 

Fig. 30 is a graph showing an example of the 
correlation between an expected atmospheric temperature and 
energy consumption. 

Fig. 31 is a graph showing an example of variation of 
the energy consumption per unit time in each time slot of a day. 

Fig. 32 is a graph showing an example of variation of 
a cumulative consumption of the energy in the time scale. 

Fig. 33 is a flowchart showing a process in a test 

mode. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[General Explanation] 

In Fig. 1, a house HM is supplied with electric power, 
gas and water. Consumption of each utility is measured by 
integrating meter installed by the utility supplier, i.e., an 
integrating wattmeter, an integrating gas meter and an 
integrating water meter. 

Detectors SE1-SE3 read the consumption electrically or 
optically and transmits the measured value (the measured data) 
by a wired or a wireless transmission system to a supporting 
system 1 that will be explained later. The detectors SE1-SE3 
can be made by combining an optical reader, an optical 
character reader (OCR) and others as shown in Japanese 
unexamined patent publication NO. 7-105306. 

The house HM is equipped with electric appliances 
including an air conditioner AC, a television set TV, a 
refrigerator RF and lighting fixtures LT, gas appliances 



including a gas water heater WS and a gas cooker BN, and water 
taps (not shown) . Such an electric appliance or equipment may 
be referred to as "energy consuming equipment". The energy 
consuming equipment consumes energy such as electric power, gas, 
or water supply. 

The water supply is also included in "energy" because 
much energy is consumed for maintaining the water supply 
facilities and sewerage facilities and each family bears the 
cost as utility fee in the same way as the electric power or 
the gas. Use forms of the energies by usage are shown in Fig, 
27. 

A bath in the house HM is provided with a bathtub 
step ESI installed in the first step as being described later. 
A roof of the house HM is equipped with a solar water heater 
ES2 installed in the second step and a solar cell ES3 installed 
in the third step. 

In addition, the house HM has an incoming telephone 
line, which is used for connection with various networks, 
servers or communication equipment. 
[Explanation of Supporting System 1] 

The supporting system 1 is a computer for supporting 
reduction of energy that is consumed in the house HM. 

As shown in Fig„ 2, the supporting system 1 comprises 
a display device 11, a keyboard 12, a mouse 13, a printer 14, a 
processor 15, a main memoiry 16, a hard disk drive 17, a 
removable disk drive 18, a communication device 19, an energy 
consumption detector by energy type 20, an energy consumption 
detector by equipment 21, a forced energy conservation 
perfoinning device 22 and other various interfaces. 

The display device 11 can be a liquid crystal display 
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(LCD) or a cathode ray tiobe (CRT) and is used for various 
displays including displays for inputting energy consumption 
data and various setting and displays of an energy conservation 
action guide and an energy conservation effect. The keyboard 
12 and the mouse 13 are used for inputting data and for various 
setting. The printer 14 is used for printing graphs showing 
target values of energy consumption and transition of measured 
values that are displayed on the display device 11. 

The processor 15 processes the input data in 
synchronization with energy conservation supporting . software (a 
program) that will be explained later and outputs the result to 
the display device 11 or the printer 14. Thus, various 
functions KN1-KN4 are realized as being explained later. 

The main memory 16 is a semiconductor memory that is 
used for loading a program executed by the processor 15 and for 
memorizing the input data. The supporting system 1 in this 
embodiment has the hard disk drive 17 and the removable disk 
drive 18 as auxiliary storage devices. The hard disk drive 17 
is used for storing the program and the data. The removable 
disk drive 18, which is used mainly for initial load of the 
program and backup of data, can be an optical disk drive or a 
magneto optical disk drive. 

The communication device 19 is used for acquiring 
various information via the Internet or other networks. For 
example, the latest infoziration about specifications and prices 
of available energy conservation support devices and the latest 
weather information can be acquired via the Internet or other 
networks. The communication device 19 is also used for online 
banking for depositing or paying amortization for the energy 
conservation devices. 



-15- 

The energy constirnption detector by energy type 20 
detects energy . consurrption by energy type in accordance with 
data received from the detectors SE1-SE3. 

The energy consumption detector by equipment 21 
detects consumption of electric power, gas or water supply of 
each of large apparatuses such as a refrigerator, a television 
set, an air conditioner or a water heater, which consumes 
relatively much energy. For electric power for example, a non- 
contact type current detector can be used for detecting current, 
so that the power consurtption can be estimated by multiplying 
the detected current, the voltage and the power factor. Some 
types of the non-contact type current detectors, e.g., an 
electromagnetic type and a Hall device type are commercialized. 
For gas or water supply, a flowmeter can be inserted in a 
supplying branch conduit so that the consumption can be 
detected. The above-mentioned non- contact type current 

detector or the flowmeter is provided for each of the large 
appliances so as to constitute the energy consumption detector 
by equipment 21. 

The forced energy conservation performing device 22 
is inserted in the power supplying line of a television set or 
an air conditioner for example for stopping the power supply 
forcedly. It can be used in a combination with a time switch 
so as to enable or disable the power supply during a 
predetermined time slot. . Furthermore, if temperature or air 
volume of the air conditioner can be set by control of the 
processor 15, means for performing the setting are included in 
the forced energy conservation performing device 22. If 
temperature or air volume of the air conditioner can be set by 
using an ultraviolet remote controller, an adapter device may 
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be made as the energy conservation performing device 22 by 
combining the function similar to the ultraviolet remote 
controller, with the function of communication with the 
processor 15. 

The above-mentioned supporting system 1 can be 
constituted by using a usual computer system (especially, a 
personal computer system) and specialized energy conservation 
supporting software (a program) , and if necessary the special 
devices including the energy consumption detectors by energy 
type 20, the energy consumption detectors by equipment 21 and 
the forced energy conservation performing devices 22 . In 
addition, a specially made thin computer that can be hung on a 
wall may be used for constituting the supporting system 1 . 

The energy conservation supporting software is 
provided in a form recorded in a storage medium 23 such as a 
CD-ROM, so as to be installed in the hard disk drive 17 via the 
removable disk drive 18. However, other forms can be used. 
For example, the software to be executed can be downloaded from 
another computer connected via the communication device 19 or 
from a server on a network. Alternatively, the software can be 
integrated in a microcomputer chip. 

As shown in Fig. 3, the supporting system 1 is used 
for performing the first step SPl, the second step SP2, and the 
third step SP3 . 

In these steps SP, an energy conservation support 
device is installed, i.e., a type is selected and installed, 
energy conservation effect of the installed energy conservation 
support device is managed, energy conservation control for 
inproving the energy conservation effect is performed if 
necessary, and amortization payment of the device is performed 
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online. These functions of the supporting system 1 are shown 
in Fig. 4 . 

Moreover, the type of the energy conservation support 
device in a step SP is different from that in another step SP. 

Namely, the energy conservation support devices 
include the energy conse2rvation device and the home energy 
generator. The energy conservation device is used for 
obtaining energy conservation effect. The home energy 
generator is used for generating energy in a form that can be 
used at home, resulting in energy conservation effect. The 
home energy generator can be a solar energy using device such 
as a solar cell or a solar water heater, an aerogenerator, a 
fuel cell and a micro turbine. 

In the first step SPl, an energy conservation device 
is a main target of installation, because the energy 
conservation device is relatively inexpensive, has a high 
economic efficiency, and is easy to install. In the second 
step SP2, a middle scale home energy generator such as a solar 
water heater is a main target of installation. In the third 
step SP3, a large scale home energy generator such as a solar 
cell is a main target of installation. A fuel cell or a micro 
turbine is installed in the case of a house environment where 
the solar energy using device cannot be installed. 

As shown in Fig. 4, the supporting system 1 has a 
device installation support function KNl, an energy 
conservation effect management function KN2, an energy 
conservation control fimction KN3, a payment process function 
KN4 and other functions. 

In the first step SPl, energy consumption in the past 
one year or a few years is entered first. For example, an 



-18- 

energy payment record is entered, a conversion table of the 
energy fee is memorized in advance, an average measured value 
of the energy consumption in each month is determined, and the 
energy consumption by usage is estimated from variation of the 
energy consumption in each season, as being explained later. 
In accordance with this estimation, an energy conservation 
support device can be selected. 

The device installation support function KNl is a 
function for supporting the user to decide of which type and on 
which timing to install an energy conservation support device. 
The device installation support fimction KNl shows choices of 
the energy conservation support device to be selected and 
predicted values of energy conservation effect due to the 
choices . 

As shown in Fig. 5, a measured value in the past is 
entered first (in the case of the first step) , or the record in 
the past is grabbed (in the case of the second and the third 
steps) (#11) . Consuirption records by usage are grabbed (in the 
case of the first step) , or the target of reduction is grabbed 
(in the second and the third steps) (#12) . 

The specifications of various energy conseirvation 
support devices are referred (#13) . On this occasion, tables 
TBI, TB3, TB5 and TB6 shown in Figs. 18, 21, 23 and 24 are 
referred to. In addition, tables TB2 and TB4 about items of 
the energy conservation efforts shown in Figs. 19 and 22 are 
referred, so that the energy conservation efforts are added. 
It is desirable that a whole family joins the consultation so 
as to add as many items as possible. 

Then, the energy conservation effect when the energy 
conservation support device is installed is calculated 



including the effect of the energy conservation effort (#14) . 
On this occasion, the energy conservation effect is calculated 
as a reduced portion of the expense, e.g., a reduced portion of 
an electric power fee due to the same. 

A facility cost when the energy conservation support 
device is installed is entered, and the payment amount of the 
amortization payment is calculated (#15) . 

The reduced portion of the expense is compared with 
the facility cost (#16) . On this occasion, type selection 
logic for selecting a type and timing selection logic for 
determining installation timing are used. The comparison 
result is displayed as the predicted value for supporting the 
decision whether the eneirgy conservation support device should 
be installed or not (#17) . 

As the predicted value for example, energy reduced 
quantity due to the predicted energy conservation effect, 
reduced quantity of the expenses in a year (energy conservation 
expectation amount) due to the energy conservation effect, the 
facility cost of the energy conservation support device or the 
amortization payment amount thereof and a ratio of the facility 
cost to the energy conservation expectation amount 
(magnification) T are shown. 

The magnification T of the facility cost to the 
energy conservation expectation amount indicates how many years 
it takes for the facility cost of the energy conservation 
support device pay for itself by the energy conservation effect. 

In addition, it is indicated what percentage of the 
energy consumption have to be reduced so that the energy 
conservation effect can finance the amortization payment amount 
of the facility cost of the energy conservation support device 



as the predicted value. 

Moreover, it is indicated from when the energy 
conservation effect can finance the amortization payment amoxant 
of the facility cost of the energy conservation support device 
and the installed energy conseivation support device, i.e., 
when the energy conservation support device can be installed. 

Moreover, it is indicated how much amount can be 
reduced to the housekeeping when energy conservation effect 
exceeding the target value is generated as the energy 
conservation support device is installed. 

In this way, a type of the energy conservation 
support device to be a candidate of installation and the 
installation timing are displayed. The user decides whether 
the energy conservation support device should be installed or 
not, decides the type of the energy conservation support device 
to be installed, and decides the installation timing. 

When calculating the predicted value of the energy 
conservation effect, the energy conservation effect being 
expected due to the installation of the energy conservation 
support device is siobtracted from the measured value of the 
energy consumption by usage in one year or a few years in the 
past, so that the consumption target value by usage is obtained. 
Each usage is added for each energy type, so that the 
consuirption target value (consurrption target value) of each 
energy type is obtained. 

This consumption measured value and the consumption 
target value are also converted into an amount by adding an 
average price rate of the monthly usage range and are memorized 
as price data, too. 

The consumption target value by usage is obtained 



from the consurrption measured value by usage here. However, 
instead of the consumption measured value by usage, the 
consumption measured value by energy type can be used for 
calculating the consumption target value. 

Next, the energy conservation effect management 
function KM2 is a function in which after the energy 
conservation support device is installed, the consumption 
measured value of the energy consumption in a month or a day in 
the house HM is compared with the consumption target value, and 
it is shown how much effect is really obtained from the 
predicted energy conservation effect. 

As shown in Fig. 6, the consumption target value is 
calculated (#21) . If correction of the consumption target 
value is necessary, the correction is performed (#22 and 23) . 
A measured value of consurrption by energy type and a measured 
value of energy quantity generated by the home energy generator 
are entered (#24) . In accordance with the entered measured 
value, the consurrption measured value is calculated (#25) . In 
order to show the record of the energy conservation effect, the 
consurrption measured value is siibtracted from the consurrption 
target value so as to obtain the energy conservation measured 
value, for example, which is cumulated by month so as to obtain 
a cumulative value, and the cumulative value is displayed in a 
form such as a graph (#25) . 

If the cumulative value is positive, the energy 
conservation target is achieved. If the cumulative value is 
negative, the target is not achieved. Although energy can be a 
unit of the cumulative value, it is better to convert it into 
amount for easy understanding. The energy conservation 
includes saving water. 
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As the consumption target value, the consumption 
target value is used that is generated by the device 
installation support function KNl. However, in the energy 
conservation effect management fimction Klsr2, consumption target 
value is corrected in accordance with a weather condition 
(weather information) such as duration of sunshine for the day 
and the atmospheric temperature. 

For exanple, if duration sunshine for the day is 
longer than a normal year, the electric power generated by the 
solar cell increases, and the temperature of the water heated 
by the solar water heater rises, so that the consumption target 
value can be lowered. If the atmospheric temperature is higher 
than a normal year, the temperature of the water heated by the 
solar water heater increases, and the room temperature is also 
apt to rise, so that the consumption target value can be 
lowered in the winter months and is raised in the summer months. 

Furthermore, the power generation quantity of the 
solar cell is corrected in accordance with the weather 
condition after obtaining the average power generation quantity 
for the corresponding day from a table TCI shown in Fig. 25, 
for example. When the power generation quantity corrected by 
duration of sunshine is determined, the consumption target 
value is corrected by increasing or decreasing the consumption 
target value by the portion corresponding to the power 
generation quantity. 

As a concrete control, for example, in accordance 
with duration of simshine and the atmospheric temperature, 
quantity of the hot water cumulated by the water heater 
utilizing an economy electric power at night in the previous 
day is adjusted. 



By the energy conservation effect management function 
KISI2, the above-mentioned correction and adjustment are 
per formed - 

The weather information is obtained periodically via 
the Internet or other networks. For example, in the web page 
related to Japan Meteorological Agency or in a specialized web 
page of an agent for this system, an average atmospheric 
temperature of recent three hoinrs for each region is released 
at a certain time every day. The average atmospheric 
temperature is indicated by the deviation from the atmospheric 
temperature of a normal year. The data can be automatically 
downloaded . 

The energy conservation control function KISr3 performs 
an energy conservation control for raising the energy 
conservation effect in accordance with the extent that the 
record of the energy conservation effect is not as sufficient 
as expected. 

Concerning an energy conservation control for example, 
an action that the user should take for raising the energy 
conservation effect when the above-mentioned cumulative value 
is negative and exceeds a first threshold value, i.e., when the 
energy conservation effect is insufficient, is shown as an 
energy conseirvation action guide (#31 and 32) . If the 
cumulative value exceeds a second threshold value that is 
higher than the first threshold value, i.e., if the energy 
conservation effect is very insufficient to the target, an 
energy conservation forced execution for stopping the energy 
consuming equipment is performed (#33 and 34) . 

The payment process function KINr4 is a function for 
transmitting a payment amount of the amortization payment for 
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the facility cost of the installed energy conservation support 
device to a predetermined account online, or issuing the 
instruction for the transmission. It is also a function in 
which if the energy conservation effect exceeds the 
amortization payment amount, the excess amount is transmitted 
to an account designated by the user online or the instruction 
for the transmission is issued so that the excess amount is 
paid back to the family budget. 

As shown in Fig. 8, the amortization payment amount 
of the facility cost of the energy conservation support device 
is transmitted on a predetermined due date, or the instruction 
for the transmission is issued (#41) . If there is an excess 
amount due to the energy conservation effect, it is added to 
the account as a payback to the family budget, or the 
instruction for the payment is issued (#42) . 

It is also possible to use the payment process 
function KN4 of the supporting system 1 for paying the utility 
fee such as an electric power fee of each month or for 
instructing the payment. The account that is necessary for 
receiving or sending money can be opened by the name of the 
user or a person related to the user. Instead of receiving or 
sending the money directly, it is possible to issue an 
instruction for the reception or the transmission as mentioned 
above, or .to give an approval for drawing the money. 
[Installation Timing of the Energy Conservation Support Device] 

Next, the installation timing of the energy 
conservation support device will be explained. 

In Figs. 9A and 9B, the horizontal axis of a graph 
denotes the time (year and month) t, and the vertical axis 
denotes a remained debt amount Pz of the facility cost. The 



remained debt amount Pz is also referred to as an "investment 
amount", since the amount corresponding to it is invested as a 
facility cost. 
First Step SPl 

It is supposed that the installation timing tSPl in 
the first step SPl is zero year (t = 0) . 

First, in the first step SPl, the supporting system 1 
is operated so as to display energy conservation support 
devices to be targets and predicted values of the energy 
conservation support devices. The user decides which, energy 
conservation support device to be installed referring to the 
display. The decided energy conservation support device is 
actually installed. 

A facility cost (a purchase price) of the energy 
conservation support device to be installed is denoted by PI. 
However, in the first step SPl, the supporting system 1 is 
installed along with the energy conservation support device, so 
the total amount of them is the facility cost. Here, the 
facility cost PI is supposed to be 200 thousands yen. 

It is supposed that the energy conservation effect 
due to the energy conservation support device to be installed 
is 20%. Namely, it is expected that 20% of the energy 
consumption will be reduced. Supposing that an average annual 
measured value of the domestic electricity and heating expense 
is 240 thousands yen, the reduced quantity (the energy 
conservation expectation amoimt) 1 of the annual electricity 
and heating expense due to the energy conservation effect is 
¥240,000 X 0.2 = ¥48,000. 

The payment period Tl can be calculated by the 
following equation. 



Tl = PI/ 1. 

Here, it is approximately 4.2 years. 

After that, the time tl passes, and the remained debt 
amount Pzl can be derived from the following equation. 

Pzl = PI X (Tl - tl)/Tl. 
Second Step SP2 

Next, in the second step SP2, referring to a device 
list for the second step SP2, it is decided which energy 
conservation support device should be installed, in the same 
way as in the first step SPl. 

A facility cost of the eneargy conservation support 
device to be installed is denoted by P2 . Here, the facility 
cost P2 is supposed to be 300 thousands yen. 

It is supposed that the energy conservation effect 
due to the energy conservation support device to be installed 
is 10%. The energy conservation expectation amount 2 due to 
the energy conservation effect is ¥240,000 x 0.1 = ¥24,000. 

The payment period T2 for all the installed energy 
conservation support devices can be derived from the following 
equation. 

T2 = (P2 + Pzl) / ( 1 + 2) . 

The installation timing tSP2 is set so that the 
payment period T2 is within a predetermined period, i.e., 
within five through six years, or within five through seven 
years . 

Namely, supposing that the total amount of the 
remained debt amount Pzl of the facility cost of the energy 
conservation support device installed in the first step SPl and 
the facility cost P2 of the energy conservation support device 
to be installed in the second step SP2 will be paid in 



amortization payment by the total amount of the energy 
conservation expectation amounts 1 and 2 of both the energy 
conservation support devices, the time tl is determined so that 
the period for completion of the payment (an amortization 
period) is within five through seven years. In the period tSP2, 
the energy conservation support device of the second step SP2 
is installed. 

After that , the remained debt amount Pz2 when the 
time t2 passed is derived from the following equation. 

Pz2 = (P2 + Pzl) X {T2 - t2)/T2 
Third Step SP3 

Next, in the third step SP3, similarly to the second 
step SP2, it is decided which energy conservation support 
device should be installed. 

The facility cost of the energy conservation support 
device to be installed is denoted by P3. Here, it is supposed 
that the facility cost P3 is ¥2,000,000 in the first step SPl 
and will become ¥750,000 after five years due to a mass 
production effect. 

It is supposed that the energy conservation effect 
due to the energy conseirvation support device to be installed 
is 30%. The energy conservation expectation amount 3 due to 
the energy conservation effect is ¥240,000 x 0.3 = ¥72,000. 

The payment period T3 of all the installed eneigy 
conservation support device is derived from the following 
equation. 

T3 = (P3 + Pz2)/( 1+2+3) 

The installation timing tSP3 is set so that the 
payment period T3 is within a predetermined period, i.e., 
within five through six years, or within five through seven 
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year s . 

Namely, supposing that the total amount of the 
remained debt amount Pz2 of the facility cost of the energy 
conservation support device installed in the first step SPl and 
the second step SP2 and the facility cost P3 of the energy 
conservation support device to be installed in the third step 
SP3 will be paid in amortization payment by the total amount of 
the energy conservation expectation amounts 1^ 2 and 3 of 
all the energy conservation support devices, the time t2 is 
determined so that the period for completion of the payment (ari 
amortization period) is within five through seven years. In 
the period tSP3, the energy conservation support device of the 
third step SP3 is installed. 

In this way, in each step the installation timings 
tSP2 and tSP3 of the energy conservation support device are 
determined, so that each of the energy conservation support 
device can be paid completely in amortization payment by the 
energy conservation effect of the installed energy conseirvation 
support device without any initial investment . 

Concerning the energy conservation support device 
installed in the first step SPl, the amortization payment of 
the facility cost is completed after the introduction of the 
second step SP2 . After that, the energy conservation effect 
can be obtained with zero facility cost. Accordingly, the 
amortization payment period is shortened, which contribute 
early introduction of the third step SP3 . 

In addition, a large scale home energy generator such 
as a solar cell is expected to become less expensive due to 
further widespread use. Therefore, by installing them in the 
third step SP3, less expensive installation can be possible, so 



that the installation of the energy conservation support device 
in house becomes easier. 

Although there are usually two or three years as an 
interval between the actual installation timings tSPl, tSP2 and 
tSP3 of the energy conservation support devices, the interval 
can be shortened or elongated appropriately. In addition, it 
is possible to pay the facility cost PI in the first step SPl 
in a lurrp sum payment rather than the amortization payment, for 
example. In this case, it is also possible to introduce the 
first step SPl and the second step SP2 simultaneously (see Fig. 
11) . 

Energy Conservation Effort 

Although the energy conservation effect finances the 
facility cost in the above explanation about the installation 
timing, it is expected that the energy conservation effect 
exceeds the target value due to the energy conservation effort: 
in the family. In this case, the balance except the port:ion 
corresponding to the payment of the facility cost is paid back 
to the family budget. 

Namely, as shown in Fig. 12, 10-20% of the energy 
conservation effect is expected due ' to the energy conservation 
effort in the first step SPl. The economical effect obtained 
by the energy conservation effect is paid back to the family 
budget. Similarly, in the second and the third steps too, 10- 
20% energy conservation effect is expected due to the energy 
conservation effort. 

According to the report of the foundation company 
"Energy Conservation Center", the average measured value of the 
energy conservation effort is 20% on the basis of monitoring 
900 people. 
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[Concrete Example] 

Next, a concrete example of the process and the 
operation of the supporting system 1 will be explained. 

Figs. 13 and 14 show a general flowchart of a process 
5 perfoanned by the energy conservation supporting software in the 
first step SPl. First, after e3<plaining the general process in 
accordance with this general flowchart, a detail explanation of 
each process will be added. 
A In Step #101 of Fig. 13, energy consumption in one or 

^1 10 more years in the past is entered. It is desirable to input 

§1 consurrption over three years or so not only the previous year, 

III 

III so that the average of the energy consumption in the same 

months of the past years is calculated as the energy 
fll consumption of the month. If the past energy consumption is 

III 15 recorded in family budget books or receipts of utility payment 

fc! from the account, the consumption can be calculated from a 

III 

predetermined conversion formula. 

In Step #102, energy consurcption by usage in each 
month is estimated in accordance with the variation of the 

20 energy consumption in each month. For example, in the electric 
power consumption of each month, the electric power consumption 
for lighting and power as well as the electric power 
consumption for air conditioning is estimated. Similar 
estimation is performed about gas and water supply, too. The 

25 estimation result is temporarily stored in the main memory 16 
or the hard disk drive 17. More concrete method for the 
estimation will be explained later. 

In Step #103, it is decided whether an energy 
conservation device is installed or not . The energy 

30 conservation device includes an energy conservation water 
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saving bathtub step (see Japanese lonexatnined patent pxjblication 
NO. 10-192180), a device for utilizing hot water in a bathtub 
after taking bath (see Japanese unexamined patent publication 
NO. 10-227465) , a double-glazed window, a radiant heat type 
5 electric heater, a device for cutting power consumption in the 
dormant state, for example. 

When installing an energy conseirvation device, an 
optimal energy conservation device is selected in accordance 
with the consumption by usage in each month (Step #104) . In 
10 addition, the energy conservation effect due to the energy 



III 



Cfl conservation device is predicted (Step #105) , which is 

III 

r|| outputted on the display device 11 or other devices. Usually, 

the installation of the energy conservation device is performed 
pi considering the ratio (the magnification) of the facility cost 

|ri 15 to the energy conservation effect. If no 

energy conservation device is installed in Step #103, the 
energy conservation will be obtained only by human's efforts. 
In this case, the target of effort is set (Step #104'), and the 
energy conservation effect is predicted in accordance with the 
20 target (Step #105) . 

If it is decided the energy conservation effect is 
insufficient as a result of the prediction of the energy 
conservation effect (No in Step #105 ') , the process goes back 
to Step #103 so as to install an additional energy conservation 
25 device or to set the target of effort. It is desirable to 
install the energy conservation device or to set the target of 
effort so that the energy conservation effect (prediction) that 
is itiore than 10%, preferably 20% of the energy consumption in 
the past can be obtained. In addition, it is desirable that 
3 0 the desired energy conservation effect (prediction) can be 
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obtained by installing the energy conservation device, and the 
energy conservation effect is increased as much as possible by 
setting the target of effort. 

If it is decided that the energy conservation effect 
5 (prediction) is sufficient, the installation of the device is 
decided, and the device is pixrchased for actual installation. 
Then, the process goes to the next Step #106. 

In Step #106, the energy consumption target value of 
j::f the present month is set . The target value is set for each 

4» 10 energy type such as electric power or gas, more preferably, for 
m each usage such as for lighting, for power or for air 

iSg conditioning. Using the display device 11, the keyboard 12 and 

the mouse 13, the target value is set in an interactive form. 
In accordance with the prediction of the energy conseirvation 
15 effect performed in Step #105, the processor 15 calculates the 
recommended target value. 

In the next Step #107 the consumption target value by 
usage in the day is set. Namely, the consumption target value 
of the day is set by calculating on the prorated daily basis 
20 from the consumption target value by usage in the present month 
set in the previous step. 

In the next Step #108 it is decided whether the 
target value of the day should be corrected or not. If the 
correction is necessary, the correction is performed in Step 
25 #109. This correction includes the correction for suppressing 
the difference between the last day of the last month and the 
first day of the present month generated by the simple prorated 
daily basis calculation, the correction considering a variation 
of the weather condition and others. It may also includes the 
30 correction for corrplementing the difference between the prevent 
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energy conservation value halfway and the energy conservation 

target of the present month by the energy conservation effort 

as much as possible. 

In Step #110, the energy consumption measured value 

5 is detected. In accordance with the information detected by 

the energy consumption detector by energy type 20, a total 

consumption of each energy type in the day is detected. In 
■i ■ % 

r^'' addition, in accordance with the information detected by the 

;C| energy consurrption detector by equipment 21, energy consumption 

10 of large equipment is detected. Thus, energy consumption by 
^L" usage can be estimated. However, if the evaluation of the 

III energy consumption by usage is difficult, at least a total 

consumption of each energy type is detected. 

In Step #111 of Fig, 14, the target value is compared 



fill 



|fl 15 with the measured value. The target value of the day is 
III compared with the measured value, and the halfway result of the 

present month is evaluated in comparison. In accordance with 
the comparison result, the action guide for the energy 
conservation is displayed on the display device 11 (Step #112) . 

20 Examples of the action guide will be explained later. Moreover, 
if it is decided to be an urgent state for the energy 
conservation in Step #113, an energy conservation forced 
execution process is executed in Step #114. This means forced 
shutoff of the power supply or change of the operational 

25 condition perfoirmed by the forced energy conservation 
performing device 22. 

The above-mentioned process from Step #107 through 
Step #114 is performed by a unit of day. However, it is 
desirable that the process from Step #110 though Step #114 is 

30 performed by a unit of time slot, an hour or in real time. 
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When a month (the present month) passes (Yes in Step 
#115) , the energy conservation effect is calculated in Step 
#116. Namely, the energy consumption measured value of the 
present month is compared with the energy consurrption in the 
past corresponding month that was entered in Step #101, and the 
difference is considered to be the energy conservation effect. 

Then, in Step #117, the energy conservation effect of 
the present month is converted into an amount, which is 
deposited online in a predeteinnined accoimt. This online 
deposit is performed by using the commimication device 19. The 
deposited amount becomes a fund or an amortization payment for 
an energy conservation device or a home energy generator. 

After that, the process goes back to Step #103 of Fig. 
13, and a new installation or additional installation process 
of an energy conservation device is performed. Then, in Step 
#106 the energy consumption target value of another month is 
set, so that the above-mentioned process is repeated. However, 
the process from Step #103 through Step #105 concerning the 
installation of the energy conservation device can be performed 
every few month or every season if necessary. 

Fig. 15 is an example of a graph showing the electric 
power consumption in each month during a period of one or more 
years in the past that was entered in the process of Step #101 
explained above. Referring this figure, the explanation will 
be added about the process in Step #102 for estimating the 
electric power consumption by usage in each month in accordance 
with the variation of the electric power consumption in each 
month . 

Fig. 15 shows the variation of the electric power 
consumption in a typical family in which an electric air 



conditioner is used for air conditioning. This graph is 
obtained by entering the electric power consumption by month 
during the period of more than one year in the past. Usually, 
the electric power consumption of months during the period of 
two years or more is entered, and an average value of each 
month is calculated for inproving the accuracy. In addition, 
if the period of absence due to a travel or others is known, it 
is desirable to correct the electric power consumption of each 
month by prorating the same considering the number of the 
absent days. 

It is known that when the electric power consumption 
is divided into the portion for air conditioning and other 
portion for lighting and power, the variation of the electric 
power consumption of each month is generated mainly due to the 
power consumption for air conditioning. Concerning a 
refrigerator that consumes much power, more power is consumed 
in summer than in winter. In contrast, since the winter season 
has longer nights than the summer season has, power for 
lighting is consumed more in the winter season. The variation 
of the power consumed by the refrigerator and the variation of 
the power consumed for lighting are siabstantially canceled by 
each other. 

Therefore, in Fig. 15, the least electric power 
consumption A in May and October when there is no power 
consumption for air conditioning is estimated to be the 
constant electric power consumption for lighting and power, and 
the remained variation portion is estimated to be the electric 
power^ consumption for air conditioning. As shown in Fig. 15 
for example, supposing all the electric power consumption in 
March is denoted by T, the electric power consurrption B for air 



conditioning is the difference between the total electric power 
consunption T and the electric power consumption A for lighting 
and power (B ^ T - A) . 

In this way, the electric power consumption by usage 
in each month is estimated. The variation of the electric 
power consumption shown in Fig. 15 is an example and is 
actually different for each family. For example, in the case 
of a family where electric power is used for cooling but is not 
used for heating, the total electric power consumption T in 
winter season must be substantially equal to the electric power 
consumption A for lighting and power. Although the variation 
of the electric power consumption in each month varies 
differently corresponding to the power consumption state of 
each family, it is not so difficult to estimate rough electric 
power consumption by usage from the variation of the power 
consumption in each month as long as the reason of the 
variation is known. 

Fig. 16 is an example of the graph showing gas 
consumption in each month during a period of one or more years 
in the past that was entered in the process of Step #101 
e:>q>lained above. In the case of gas, it is a little 
complicated compared with the case of electric power. Gas is 
used mainly as an energy source of a water heater^ and water 
temperature varies along with seasons. Therefore, gas quantity 
consumed by the water heater varies along with seasons even if 
quantity of the hot water supply is constant. In addition, hot 
water is also used for utility water (e.g., for washing dishes 
or washing hands and face) as usual recently, so the variation 
of the gas consumption along with seasons may be enhanced by 
the use of the utility water. 



r 
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Fig, 16 shows an example of a family where gas is 
used for heating in winter season. When dividing the gas 
consumption into a portion for heating and the other portion 
for bath, utility water and kitchen, the variation of. the gas 
5 consumption in each month includes both the variation due to 
the gas consumption for heating and the variation due to the 
gas consumption for bath, utility water and kitchen. 
Therefore, the variation of the gas consurtption for bath, 
utility water and kitchen is estimated in accordance with the 

10 variation of the water temperature. Namely, since the heat 
quantity, i.e., the gas consumption necessary for obtaining a 
hot water having a certain temperature varies substantially 
depending on the water temperature at the start of heating, the 
variation of the gas consumption for bath, utility water and 

15 kitchen from the water temperature that varies corresponding to 
the season is estimated by proportional calculation. 

Fig. 17 is a table showing the relationship between 
the variation of water temperature in each month and 
coefficient k that is used for proportional calculation of the 

20 gas consumption for bath, utility water and kitchen. In this 
table TAl, the coefficient k has a value proportional to heat 
quantity (energy quantity) necessary for obtaining hot water at 
the terrperature of 42 , and k is 1 (one) when the water 
temperature is 18 (in October) . Therefore, when the water 

25 temperature in each month is t ( ) , the coefficient k in each 
month is derived from the following equation. 

k = 1 + ((42 - t) - (42 - 18))/ (42 - 18) = 1 + (18 - 

t)/24 

Here, since the hot water is used most for bath, the 
30 temperature of the hot water is considered to be 42 for 
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calculating the coefficient k. Concerning the heat quantity 
necessary for hot water supply for utility water and kitchen, 
the temperature of the hot water for utility water is 
substantially the same as the bath water, and the heat quantity 
for hot water for kitchen is much less than the heat quantity 
for bath. Therefore, the error is small even if the 
coefficient k having the same value as the hot water for bath 
is used for the correction. In addition, the coefficient k is 
calculated on the basis of October's water temperature of 18 , 
because gas for heating is not consumed in October and it is 
considered to be substantially an average temperature in the 
year. For the same reason, water temperature in May can be the 
basis of the calculation. 

The coefficient k of each month derived in the way 
explained above is multiplied on the gas consiomption in October 
so as to obtain the gas consunption for bath, utility water and 
kitchen in each month, which are plotted on the graph shown in 
Fig. 17 to obtain the graph shown in the thin curve. Therefore, 
the gas consumption for bath and kitchen shown in the thin 
curve is subtracted from the total gas consumption shown in the 
thick curve to make the gas consunption for utility water. 
Namely, the gas consumption for bath and kitchen is A, the gas 
consumption for heating and utility water is B, and the total 
consumption is A + B in March, for example. 

Since the consunption of utility water can be 
measured relatively easily from the volume of the washtub (5 
liter or 10 liter) or others, the gas consumption for heating 
can be estimated by grabbing the consumption of utility water 
in one time or a day. After the installation of the computer, 
the rough consumption of the utility water can be measured 



easily by reading and measuring the water consxntption by the 
computer while only the utility water is used with stopping 
other usage during a certain period. In a family where gas is 
not used for heating, B is the gas consumption for utility 
water . 

In the same way for gas as explained about the 
estimating process of the electric power consunption by usage, 
the variation of the consumption of each month shown in Fig. 16 
is an example and is actually different for each family. In 
any case, as long as a reason of the variation of the 
consumption in each month is known, general gas consumption by 
usage in each month can be estimated from the variation. in 
the same way for the consumption of water supply, the rough 
consunption by usage in each month can be estimated if the 
variation of the consunption in each month during a period of 
one or more years in the past and the reason of the variation 
are known. 

Fig. 18 is a table TBI showing an example of the 
energy conservation device that is considered to install in 
Step #103 . Concerning each of the energy conservation water 
saving bathtub step (see Japanese unexamined patent publication 
NO. 10-192180) , the device for utilizing hot water in a bathtub 
after taking bath (see Japanese unexamined patent publication 
NO. 10-227465) , the doiable-glazed window, the radiant heater 
and the device for cutting power consunption in the dormant 
state, the table TBI includes a target type of energy (electric 
power, gas or water supply and others), a usage (air 
conditioning, hot water supply and others) , energy conservation 
expectation quantity, energy conservation expectation amount 
and facility cost (and a magnification) . The grounds of the 



energy conservation expectation quantity due to the energy 
conservation device (an example of the calculation) will be 
explained below. 

The bathtub step comprises a hard resin hollow-body 
box and a thermal insulator glued inner surface of the box. 
The bathtub step is filled with water, is sunk in the bathtub 
and is fixed to the side of wash space removably. Thus, the 
hot water (water and heat) corresponding to the volume of the 
bathtub step can be saved. 

Supposing water quantity necessary for bathing a day 
is 275 liter, the difference between the bathing temperature 
and the water temperature of 18 is 24 , the correction 
coefficient calculated from the variation of the water supply 
tenperature during a year is 1.1075, a saving rate considering 
a volume ratio of the bathtub to the step and a heat loss is 
0.2, and a heat efficiency of a bath boiler is 0.8, the 
conserved heat quantity per day h is calculated by the 
following equation. 

h = 275 X 24 x 0.2 X 1.1075/0.8 = 1,827 (kcal) 

This value is multiplied by 30 (days per month) and 
12 (months per year) , so that the conserved heat quantity H in 
a year becomes 1,827 x 30 x 12 = 657,720 (kcal) . 

Furthermore, supposing that the volume ratio of the 
bathtub to the step is 0.22, the conserved water quantity w in 
a day is 275 x 0.22 = 60.5 (liter). This value is multiplied 
by 30 (days per month) and 12 (months per year) , so that the 
conserved water quantity W in a year becomes 60.5 x 30 x 12 = 
21,780 (liter) = 21.78 (m^) . 

The device for utilizing hot water in a bathtub after 
taking bath is a device for utilizing the bathtub for storing 



heat for promoting the second use of the remained hot water in 
the bathtub as a heat source for heating rooms in winter season 
and further use for a flush toilet. 

Supposing the remained hot water quantity is 220 
liter, the effective use temperature of the remained hot water 
is 22 , the effective using ratio of heat is 0.6, and heat 
efficiency including a conduit loss when replacing with other 
hot water heating facility is 0.8, the conserved heat quantity 
h in a day is 220 x 22 x 0.6/0 .8 = 3,630 (kcal) . This value is 
multiplied by 100 (days) that is the number of days in which 
the remained hot water can be used, the conserved heat quantity 
H in a year becomes 3,630 x 100 = 363,000 (kcal) . 

In addition, supposing that 70% of the flush water of 
the toilet is supplied from the above-mentioned used water, and 
that the conserved water quantity w in a day is 70 liter, the 
conserv^ed water quantity W is obtained by multiplying the value 
by 30 (days per month) and 12 (month per year), i.e., W = 70 x 
30 X 12 = 25,200 (liter) = 25.2 (m^) . 

Next, the energy conservation effect due to the 
double-glazed window or others will be estimated. The energy 
consumption for air conditioning in a living room depends 
largely on the thermal insulation structure of the living room. 
Especially, a normal single -glazed window has a large heat 
transfluent coefficient and much heat loss twice to triple the 
heat loss of the doioble-glazed window or a wall stzxicture. 
Therefore, using a double-glazed window, high energy 
conservation effect can be obtained. It is possible to glue a 
thermal insulation sheet or a transparent plastic board on the 
single-glazed window so that thermal insulation effect close to 
the double-glazed window can be obtained. 



If the heat transfluent coefficient is reduced from 
5.5 to 3.5 by using the doioble-glazed window or the alternative 
means, heat loss is reduced by 35 kcal per square meter of the 
window area. If four members of a family model use a living 
room (having the window area of 7 m^) and other three rooms 
(having the total window area of 9 m^) nine hours a day, the 
conserved heat quantity h for air conditioning in a day becomes 
35 X (7 + 9) X 9 = 5, 040 (kcal). This value is multiplied by 
150 (days) that is the number of days in which the air 
conditioners are used during a year, the conserved heat 
quantity H in a year becomes 5,040 x 150 = 756,000 (kcal) . 

However, in the above-mentioned estimation, the 
thermal insulation effect by curtains before adopting the 
double-glazed window is not considered. If it is taken in 
accoTont, the energy conservation effect by adopting the double- 
glazed window becomes smaller. 

The radiant heater is a low temperature radiation 
type heater such as an under-floor heater or an oil heater. It 
is said that the average room temperature can be lowered at 
least 2 without iitpairing comfort compared with a fan heater. 
In addition, the source temperature of the radiant heater is 
low. As a result, heat loss is reduced, which contributes to 
the energy conservation. It is suitable for a house having 
high thermal insulation and air tight, which requires a high 
facility cost. Although it is difficult that every house is 
equipped with the radiant heater, the energy conservation 
effect thereof becomes approximately 360,000-720,000 kcal (10- 
20%) . 

The device for cutting power consumption in the 
dormant state is a device for reducing the power consumption in 



the dormant stat of equipment such as a TV set by cutting off 
the main power source. The device for cutting power 
consunption in the dormant state is used by inserting the same 
in the power source line of equipment such a TV set whose power 
consumption in the dormant state is large. Recently, electric 
devices using a remote controller are increasing, and these 
devices consume electric power in the dormant state for 
sustaining the waiting state for a signal from the remote 
controller. This electric power in the dormant state is said 
to be up to 10-15% of the electric power in the operating state. 
By using the device for cutting power consumption in the 
dormant state, it is expected to conserve the electric power 
consumption by approximately 2 kWh per day or 720 kwh per year. 

In the table TBI shown in Fig. 18, the energy 
conservation expectation amount is calculated with conversion 
ratio ¥24.5/k.WH for electric power, ¥15.6/1000 kcal for gas and 
¥150/m^ for water supply. Furthermore, magnification inside the 
parentheses in the facility cost cell is a value obtained by 
dividing the facility cost by an annual energy conservation 
expectation amount. The smaller the magnification is, the 
larger the effect of the installation of the energy 
conservation device is. The magnification is usually 5-6 times, 
and approximately 10 times at most, which is considered to be 
the condition of the installation of the energy conservation 
device. 

The database of the energy conseirvation devices as 
shown in Fig. 18 is stored in the hard disk drive 17 of the 
supporting system 1 shown in Fig. 2. In addition, it is 
possible to download the latest information from the database 
on the network via the communication device 19 or to update the 
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database stored in the hard disk drive 17. It is also possible 
to update the database using the removable disk drive 18 and 
its storage medium 23 . 

Other than the energy conseirvation device as shown in 
5 Fig. 18, there are home appliances such as a dishwasher or a 
24 -hour bath, which have become popular recently. The dish 
washer has an advantage not only in that the labor is reduced 
compared with hand washing but also in that water consumption 
or consumed heat quantity (gas) is reduced. The 24 -hour bath 
fS 10 can save water and heat by circulating water in the bathtiob. 

■y 

fi Also in the future, various energy conservation devices will be 

developed and commercialized. It is expected that data of 
energy conservation expectation quantity (expectation amount) 
and facility cost of these energy conservation devices are 



m 



in 15 cumulated in the databases on the network. 

if^; When selecting an energy conservation device to be 

fll 

installed in Step #104 of Fig. 13, the processor 15 refers to 
the energy consumption by usage in the present month or in the 
coming season and the database of the energy conservation 

20 device explained above, selects an effective energy 
conservation device and make the display device 11 display them. 
In addition, the energy conservation expectation quantity 
(e5<pectation amount) table TBI shown in Fig. 18 is also 
displayed. Usually, plural candidates of the energy 

25 conservation devices are displayed, and the user (the operator) 
refers the display while using the keyboard 12 or the mouse 13 
for selecting the energy conservation device to be installed. 

Fig. 19 is a table TB2 showing an example of means 
for performing the energy conservation by human's effort 

30 without installing any energy conservation device explained 



above. The energy conservation effort that is apt to become a 
habit without sacrifice of comfort includes washing dishes or 
face in a tub and cutting wastes of lights and other 
electricity. 

It is known that the consumption of (cold or hot) 
water can be conserved much by washing in a tub using stored 
(cold or hot) water and by stopping washing with water flowing 
out of the opened tap. For exanple, if 150 liters of (hot) 
water is conserved a day, the consumption of water supply can 
be saved by 150 x 365 = 54,750 liters a year. In addition, if 
the hot water at the tettperature higher than normal water by 
30 is used 120 days a year, the consumption of gas heat 
quantity can be saved by 150 x 30 x 120/0.8 = 675,000 kcal per 
year. 

Though conservation of electricity such as cutting 
wasteful lighting is often carried out in factories or offices, 
but not in average homes. It is said that approximately 755 
kWh of energy conservation can be expected a year in an average 
home by cutting off wasteful lighting or televisions that are 
not used. 

In the energy conservation by the human's effort, 
special facility cost does not required. It is possible to 
assign the amount corresponding to the energy conservation 
effect to the purchasing cost for equipment such as a computer 
necessary for the energy conservation system. 

The prediction of the energy conservation effect in 
Step #105 is performed about the energy conservation device to 
be installed in accordance with data of the energy conservation 
expectation value per year, or data of energy conservation 
expectation value per day used for calculating the expectation 



value per year, so that the predicted value of the energy 
conservation effect in the present month is calculated. Also 
in the case where the energy conservation device is not 
xnstalled at first but the energy conservation is performed 
only by the energy conservation effort, the predicted value of 
the energy conservation effect is calculated similarly. 

In setting the target value of the present month in 
Step #106, the processor 15 calciilates the recommended target 
value by siibtracting the energy conservation predicted value 
(by usage) in the present month from the consunption (by usage) 
in the present month calculated in Step #102 and displays the 
result. The operator confirms the recommended target value or 
corrects the same for setting the final target value. 

Next, the process in Step #109 for correcting the 
consumption target value of the day set in Step #107 by the 
prorated daily basis calculation will be e^qjlained in detail. 
The correction is necessary in the case as follows. 

First, if the target value per day is determined by 
the prorated daily basis calculation from the tancget value per 
month, discontinuity may appear at the boundary between the 
last day of the last month and the first day of the present 
month, so that the target value may vary abruptly. This abrupt 
variation should be relieved by changing the target value 
gradually during the first week of the present month, for 
exanple, so as to secure the validity of the target value per 
day. This coirrection (the smoothing process) is executed by 
the processor 15 automatically. 

Second, if a special event such as reception of a 
guest, absence of a family member, or a TV sports watching for 
long hours is planned, it is desirable to correct the target 



value of the day corresponding to the event. This process is 
executed by the processor 15 automatically in accordance with 
the event schedule entered in advance. 

Third, if the weather, especially the atmospheric 
temperature changes, the energy consumption for air 
conditioning varies rapidly. Therefore, it is necessai^ to 
correct the target value of the day after the time and the 
target value of the next day in accordance with the weather 
information. The correction quantity corresponding to the 
atmospheric tetrperature will be explained later. The energy 
conservation supporting system of the present invention uses 
the communication device 19 for obtaining the weather 
information via the network. In accordance with the obtained 
weather information, the processor 15 corrects the target value 
automatically. 

For example, it is necessary to consider not only the 
atmospheric temperature but also air quantity entering the 
house and the air velocity when executing the correction in 
accordance with the variation of the atmospheric temperature. 
However, when the first step is introduced, " it is considered 
that the heat loss is simply proportional to the difference 
between the room temperature and the atmospheric temperature in 
the case of recent house using aluminum sashes, and that the 
energy consumption varies by 5% when the atmospheric 
temperature varies 1 . According to this consideration, the 
correction can be performed. If the record data are cumulated 
after that, it is desirable to perform the correction in 
accordance with the recorded data as being explained later. 

Though the correction of the target value is 
performed by the processor 15 automatically in accordance with 
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information entered in advance or information obtained via the 
network as explained above, it is also possible to correct the 
target value of the day manually considering other 
circumstances . 

The detection of the energy consumption measured 
value in Step #110 is performed by using the energy consumption 
detector by energy type 20. The energy consumption detector by 
energy type 20 can be constituted by using various known 
devices. As one of the simplest method, the displayed value of 
each integrating meter of electric power, gas and water supply 
can be read. Such a reading device can be constituted by 
combining an optical reader and an optical character reader 
(OCR) as described in Japanese unexamined patent pioblication NO. 
7-105306, for example. At a predetermined time every day, the 
displayed value of the integrating meter is read to know the 
consumption of today as the difference between the cumulated 
value of today and the cumulated value of yesterday. It is 
also possible to detect the total consumption by energy type by 
using the device similar to the energy consumption detector by 
equipment 21 as below. 

The energy consurrption detector by equipment 21 is 
necessairy for grabbing not only the total consumption by energy 
type but also the consurrption by usage. For exarrple, 
concerning a large electric appliance such as a television set, 
a refrigerator or an air conditioner, a non-contact type 
current detector is attached to the power source line, and the 
general value of the consurrption electric power can be 
calculated from the product of the detected current, the 
voltage and the power factor. Concerning gas and water supply, 
a flowmeter is inserted in the supplying path for detecting the 



consumption. 

The above-mentioned integrating meter may be 
installed without a legal problem when the displayed value is 
used only for the consumer. However, the installation is not 
so easy when the supplier objects to it. In the future, it is 
expected that the social request to improvement of the global 
environment will be strong, and the supplier will be able to 
obtain a merit such as xonraanned meter-reading. Therefore, it 
is expected that as national public works the above-mentioned 
integrating meter reader is installed in each house and some 
measures directed toward the improvement of the global 
environment and the information technology will be carried out. 

In addition, if the consumption can be detected in 
non-contact as for electric power, there is not problem about 
safety. It is e3cpected that inexpensive current meters or 
electric power meters will be available due to mass production, 
and that they can be attached to the equipment easily. 
Furthermore, concerning the equipment such as an air 
conditioner whose operating time can be managed relatively 
easily, the consumption can be estimated from the operating 
time. 

The evaluation by comparing the target value with the 
measured value is preferably performed by energy type and by 
usage. However, if it is difficiilt to grab the measured value 
by usage due to the above-mentioned circumstances, another 
comparison and evaluation can be used. The comparison result 
is displayed on the display device 11. For each of the energy 
types such as electric power, gas and water supply, preferably 
for each of the usages of air conditioning, lighting and power, 
the target value of the day and the measured value are 
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displayed. In addition, by switching the screen, the halfway 
result in the day of the present month is also displayed. 

Fig. 20 is an example of the graph showing the target 
value and the measured value in each day of the present month 
and the cumulative value of the difference between the target 
value and the measured value. The horizontal axis of the graph 
is the day of the present month. The record of the target 
value is shown by a bar graph, while the cumulative value of 
the difference between the target value and the measured value 
is shown by a line graph. The target value, the measured value 
and the cumulative value in the vertical axis are all converted 
into amount. The additional portion a and the reduced portion 
b of the target value show that the target value is corrected 
in accordance with the above-mentioned weather information or 
other factors. 

If the cumulative value is shifted to the plus side 
as illustrated, it means that the cumulative value of the 
measured value is below the cumulative value of the target 
value, and that it is preferable state where the energy 
conservation target is achieved. On the contrary, if the 
cumulative value is shifted to the minus side, it means that 
the cumulative value of the measured value is over the 
cumulative value of the target value. In this case, it is 
required to make the energy conservation effort plus finally in 
the remained days and to achieve the energy conservation target 
of the present month. 

If the cumulative value is minus, and the absolute 
value exceeds the predetermined first threshold value, the 
action guide urging the effort of energy conservation is 
displayed on the display device 11 in Step #112. As the energy 
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conservation effort items included in the action guide, there 
are items explained before with reference to Fig. 19 and other 
items such as restriction of the TV watching time, restriction 
of the number of taking bath and reduction of the air 
conditioning ability by changing the set temperature or air 
quantity of air conditioning. These items are also registered 
in the database store in the hard disk drive 17 about the 
conservation target, usage, energy conservation expectation 
quantity and others similarly to the items shown in Fig. 19, 



P 10 and preferably are included in the display contents of the 
ffi action guide if necessary. 



In addition, it is possible to perform the predicting 
simulation of the cumulative value when these energy 
fll conservation effort items are carried on, so as to display 

PI 15 overlaying on the above-mentioned display of the target value, 
the measured value and the cumulative value. By switching the 
display, the display of the action guide and the display of the 
target value, the measured value and the cumulative value can 
be switched. 

20 If the cumulative value is minus, and the absolute 

value thereof exceeds the second threshold value that is larger 
than the predetermined first threshold value, it is decided to 
be the energy conse3rvation urgent state in Step #113, and the 
energy conservation forced execution process is performed in 
25 Step #114. Namely, the processor 15 controls cutoff of power 
supply to a television set or an air conditioner or stop of 
lighting of the water heater via the forced energy conservation 
performing device 22. Since these forced stop of using 
equipment is a measure putting higher priority on energy 
30 conservation than on comfort, it is desirable to be activated 
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as less times as possible. Therefore, the difference between 
the second threshold value and the first threshold value is set 
to a value sufficiently large. 

In addition, it is possible that the forced energy- 
conservation performing device 22 is equipped with a timer and 
that the cutoff of the power supply is executed only during a 
specific time slot. At any time except the specific time slot, 
the equipment can be used without putting high priority on the 
energy conservation, so that the inhibition of comfort can be 
3l '^^ relieved. Furthermore, it is possible that the processor 15 

|fJ controls setting of temperatuore and air quantity of the air 

111 . 

fll conditioner via the forced energy conservation performing 

Q device 22, so that the energy consumption is reduced. The 

equipment such an air conditioner that can be controlled 
15 externally is not used widely yet. However, this type of home 
|y automation has been studied by many manufacturers and is 

already realized in a part. It is expected that a system in 
which a central computer controls home appliances will be 
spread widely in the future. 

The process from Step #116 through Step #118 that is 
executed one month later is a process in which the conservation 
effect of electric power, gas and water supply obtained by 
performing the above-mentioned energy conservation is 
summarized for each month and is converted into amount, which 
25 is used for investing in additional energy conservation. 
Namely, the above-mentioned process for assigning the amount to 
a fimd or an armrtization payment for purchasing an energy 
conservation device is perfozmed automatically. The processor 
15 deposits money in a predetermined account online via the 
30 communication device 19. This process can be performed as a 
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part of a home banking system that is already realized. 

Thus, the initial investment is minimized, energy 
conseirvation devices are installed step by step, and the 
facility cost can be depreciated by the amount obtained by 
performing the energy conservation. By this method, the energy 
conservation can be started by a relatively inexpensive energy 
conservation device first, and then an expensive energy 
conseirvation device having high energy conservation effect can 
be installed gradually. Finally, the amount can be assigned to 
fund for purchasing a home energy generator such as a solar 
cell generating device, a solar heat utilizing device, an 
aerogenerator device, a fuel cell device or a methane gas 
generating device. 

Such a home energy generator is different from the 
above-mentioned energy conservation device, but has the same 
effect of reducing the energy supply quantity (purchasing 
quantity) from the energy supplier, resulting in contribution 
to reducing consumption of fossil energy in the global scale 
and preventing the global warming. By using clean energy such 
as solar energy or wind energy, or utilizing organic wastes, a 
part or the entire of the energy consumed in home can be 
generated domestically. 

In the above -explained embodiment, some variations 
are also explained as appropriate. However, the present 
invention can be embodied in other examples or variations. For 
example, the display of the action guide or others can be 
performed not in a day cycle but in every time slot or every 
unit time in real time manner. In addition, the installation 
process of the energy conservation device can be performed not 
in every month but in every week or every few months. 
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As explained above, according to the method and 
device for supporting domestic energy conservation of this 
concrete example, a computer is utilized for grabbing the 
energy consurtption in each family by energy type such as 
electric power, gas or water supply, and by usage such as for 
air conditioning or lighting and power, predicting the energy 
conservation quantity by installing an appropriate energy 
conservation device or selecting the energy conservation effort 
items and evaluating by comparing the set target value with the 
measured value for an appropriate energy conservation. 

In addition, by depositing the amount converted from 
the energy conservation effect online, an expensive energy 
conservation device having high effect or a home energy 
generator can be purchased easily. Thus, further energy 
conservation can be achieved, and the widespread use and cost 
reduction of the energy conservation device and the home energy 
generator can be promoted. 

The table TB3 of the energy conservation support 
device shown in Fig. 21 can be added to the table TBI shown in 
Fig. 18 for use. Similarly, the table TB4 of the energy 
conservation effort shown in Fig. 22 can be added to the table 
TB2 shown in Fig. 19 for use. 

Next, a variation of the process and the operation of 
the supporting system 1 will be explained with reference to 
Figs. 28-33. 

In Step #141 of the flowchart show in Fig. 28, the 
consumption target value by energy type such as electric power 
or gas is set. It is desirable to consider the record in the 
past for setting the consumption target value. The detail of 
the setting method will be e^cplained later. 



In Step #142, the consurrption target value of each 
energy type is converted into a lighting/heating cost that is a 
common unit. In the case of electric power for example, 
according to the recent electric power tariff set by an 
electric power company concerning the usage-based lighting 
electricity A for a standard family, the minimum fee (the basic 
fee per contract) is ¥301 including electric power up to 15 kWh, 
and the fee for electric power over 15 kWh up to 120 kWh is 
¥18.48 per kWh. It is set that the fee for electric power over 
120 kWh up to 280 kWh is ¥24.48 per kWh, and the fee for 
electric power over 280 kWh is ¥26.79 per kWh. According to 
this tariff, the power consumption target value of each month 
is converted into the lighting/heating cost. If there is 
consumption of electric power whose fee is defined in another 
tariff such as a midnight electric power fee, the power 
consurrption target value is converted into the light ing/heating 
cost in accordance with the other tariff. Also for gas and 
water supply, the consurrption target value is converted into 
the lighting/heating cost in accordance with each tariff. 

In Step #143, the total sum of the lighting/heating 
cost (converted amount of the consurrption target value) 
calculated in the way as explained above for each energy type 
is calculated and set as the target lighting/heating cost. The 
set target lighting/heating cost is memorized in the main 
memory 16 or the hard disk drive 17. 

In Step #144, the consumption measured value of each 
energy type is measured. Namely, in accordance with the 
detected information of the energy consumption detector by 
energy 20 including an integrating meter reader for reading a 
displayed value of the integrating meter, the ciomulative value 



or the consumption value during a predetermined period of each 
energy consumption is detected as the consunption measured 
value. 

In Step #145, the consumption measured value of each 
energy type is converted into the lighting/heating cost. This 
conversion is performed by the same process as the conversion 
from the consumption target value into the lighting/heating 
cost in Step #142. 

In Step #146, the total sum of the lighting/heating 
cost that is converted amount of the consunption measured value 
of each energy type calculated in the way as explained above is 
calculated as a recorded lighting/heating cost. 

In Step #147, the target lighting/heating cost set in 
Step #143 is compared with the recorded lighting/heating cost 
calculated in Step #146. Namely, the energy consumption of 
electric power, gas or others is compared for evaluation in the 
total sum basis. 

In Step #148, the energy conservation action guide is 
displayed on the display device 11 corresponding to the result 
of the above corrparison. Namely, if the recorded 

lighting/heating cost exceeds the target lighting/heating cost 
and the difference is larger than the first threshold value, 
the energy conservation action guide is displayed. The energy 
conservation action guide is a message displayed on the display 
device 11 for urging human's effort for energy conservation. 
An energy conservation action table including plural energy 
conservation action items effective to reduction of energy 
consumption and the effect of them converted into the 
lighting/heating cost is stored in the hard disk drive 17 in 
advance, and the processor 15 refers to this energy 



conservation action table for displaying the necessary energy 
conservation action guide. 

Fig. 19 shows an example of the energy conservation 
action table. The table includes the energy conservation 
action items that can be routinized easily without sacrificing 
comfort, e.g., washing dishes or face in tub or power saving of 
wasteful lights. 

In addition, restriction of TV watching hour, 
restriction of the number of taking bath, reduction of air 
conditioning ability by changing set temperature or air 
quantity of the air conditioning can be other energy 
conservation action items. These items can be also included in 
the energy conservation action table shown in Fig. 3 along with 
the conservation target, the usage, the energy conservation 
expectation amount and others . 

In the comparison of Step #147 in Fig. 28, if the 
recorded lighting/heating cost exceeds the target 
lighting/heating cost and the difference exceeds the second 
threshold value that is larger than the first threshold value, 
it is decided to be the energy conservation urgent state in 
Step #149. In this case, the energy conservation forced 
execution process is performed in Step #150. 

Namely, the processor 15 controls the cutoff of the 
power supply to the TV set or the air conditioner, lighting 
stop of the water heater or others via the forced energy 
conseirvation performing device 22 . 

The above-mentioned process from Step #141 through 
Step #150 is performed in a constant cycle. For example, the 
recorded lighting/heating cost is calculated in a day unit and 
is conpared with the target lighting/heating cost. Then 
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according to the conparison result, the energy conservation 
action guide is displayed, and the energy conservation forced 
execution process is performed if necessary. In order to 
perform more detail and quick energy conservation action or 
control, it is desirable to do the above-mentioned process in 
shorter cycle, e.g., every time slot, which will be explained 
later. 

However, as being explained below, it is desirable 
that the conversion of the consumption target value by energy 
type into the lighting/heating cost (in Step #142) is performed 
every month, and that after setting the target lighting/heating 
cost of each month in the target lighting/heating cost setting 
process of Step #143, the target lighting/heating cost of each 
day is set by the prorated daily basis calculation. As 
mentioned above, the utility fee such as electric power or gas 
is usually charged as the basic fee plus as-used basis. If the 
conversion is performed every day, the error may be large. 
Fig. 29 is a flowchart showing the detail process for setting 
the target lighting/heating cost of each month, and further 
setting the target lighting/heating cost of each day in Step 
#141 through Step #143 in Fig. 28. 

First in Step #201, the energy consumption of each 
month during the period of one or more years in the past is 
entered. If the energy consumption in the past is remained in 
a family budget note or as a payment record from a budget 
account for utility fees, the consumption can be calculated 
reversely using a predetermined conversion formula. It is 
desirable to enter the consumption of not only the previous 
year but during the period of three years or so. 

In Step #202, the consumption by energy type is 



calculated for each month. For example, among the consumption 
of three years by energy type entered in Step #201, an average 
of the consumption by energy type of the same month in each 
year is calculated as the consumption by energy type of each 
month . 

In Step #203, the consumption by energy type of each 
month is converted into the lighting/heating cost as explained 
above. 

In Step #204, it is decided whether an energy 
conservation device should be installed or not. 

In Step #205, the processor 15 selects the effective 
energy conservation device to be installed referring the 
database of the energy consumption in the present month or the 
coming season and the above-mentioned energy conservation 
device, so that the selected device is displayed on the display 
device 11. In addition, the table TBI of the energy 
conservation expectation quantity (the expectation amount) 
shown in Fig. 18 is also displayed. 

In Step #207, the energy conservation effect due to 
the energy conservation device selected as explained above is 
predicted and the result is outputted to the display device 11 
or others. Although the annual energy conseirvation expectation 
amount (the lighting/heating cost) is described in the table 
TBI shown in Fig. 18, the energy conservation effect (the 
lighting/heating cost) of the present month can be predicted by 
estimating the operating time in the present month. If the 
energy conservation device is not installed in Step #204, the 
energy conservation is performed only by human »s effort. In 
this case, the target of effort is set (Step #206) , and in 
accordance with the target, the energy conservation effect is 
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predicted (Step #207) . The above-mentioned target of effort is 
selected from the items of the energy conservation action shown 
in Fig. 19 and items in the supplemental explanation. 

In Step #208, it is decided whether the energy 
conservation effect is sufficient or not. If it is 

insufficient, the process goes back to Step #204, in which the 
additional energy conservation device is installed or the 
target of effort is set. The installation of the energy 
conservation device or the set of the target of effort is 
performed so that the energy conservation effect (the 
lighting/heating cost) more than 10%, preferable 20% of 
lighting/heating cost in the past can be predicted. If the 
energy conservation effect (the prediction) is decided to be 
sufficient, the process goes to the next Step #209. 

In Step #209, the target value of the 
lighting/heating cost by energy type of the present month is 
set. The value obtained by subtracting the energy conservation 
effect (the lighting/heating cost) predicted in Step #207 from 
the lighting/heating cost in accordance with the record in the 
past calculated in Step #203 for each energy type of electric 
power or gas becomes the target value (the recommended value) 
of the lighting/heating cost by energy type of the present 
month. The target value (the recommended value) of the 
lighting/heating cost by energy type of the present month, 
which is calculated by the processor 15 and is displayed on the 
display device 11 in this way, can be changed (reset) by using 
the keyboard 12 and the mouse 13 . 

Next in Step #210, the total sum of the 
lighting/heating cost by energy type of the present month is 
calculated and is set as the target lighting /heating cost of 
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the present month. 

Next in Step #211, the target lighting/heating cost 
of the day is set. Namely, the target lighting/heating cost of 
the day is set by the prorated daily basis calculation from the 
consumption target value of the present month set in Step #210. 

In the next Step #212, it is decided whether the 
target lighting/heating cost of the day calculated by the 
prorated daily basis calculation should be corrected or not. 
If the correction is necessary, the correction is performed in 
Step #213. The contents of this correction are the same as the 
Step #109 mentioned above. 

The relationship between the variation of the 
predicted atmospheric temperature and the appropriate 
correction quantity of the target lighting/heating cost is 
obtained by monitoring the relationship between the predicted 
atmospheric temperature and the energy consumption (i.e., the 
recorded lighting/heating cost) during a predetermined period 
(e.g., during a month) . For example, in the case of energy for 
heating, the energy consumption becomes little as the 
atmospheric temperature rises. Therefore, the relationship as 
shown in Fig, 30 is obtained by the above-mentioned monitor. 
The line RL passing through the middle portion of the 
distribution of points plotted to indicate correlation by 
monitoring during a predetermined period indicates the 
relationship between the predicted atmospheric temperature and 
the energy consumption. In the case of the energy for cooling, 
the energy consurrption becomes much as the atmospheric 
temperature rises. Therefore, on the contrary to the 

relationship RL having the positive gradient shown in Fig. 30, 
the relationship having the negative gradient is obtained. 
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In accordance with jbhe relationship RL between the 
predicted atmospheric temperature and the energy consumption 
calculated as explained above, the target light ing/heating cost 
can be corrected in accordance with the predicted atmospheric 
temperature included in the weather infoimation obtained from 
the network. The weather information can be obtained from the 
network plural times a day. Therefore, if the atmospheric 
temperature varies largely depending on the time slot, it is 
desirable to correct the target lighting/heating cost plural 
times a day corresponding to the variation of the atmospheric 
temperature . 

The process from the Step #201 through Step #203 
among the processes shown in the flowchart of Fig. 29 is 
performed only one time when the energy conservation system is 
installed. In addition, the process for setting the target 
lighting/heating cost of the present month in Step #204 through 
Step #210 is performed once in a month or in every season. The 
process for setting the target lighting/heating cost of the day 
after Step #211 is performed basically once a day, but the 
correction of the target lighting/heating cost can be once or 
plural times a day for each time slot if necessary as explained 
above , 

Next, as another embodiment of the variation, a 
system for comparing the target value (the target 
lighting/heating cost) with the measiared value (the recorded 
lighting/heating cost) in a cycle shorter than a day, e.g., 
every time slot for performing more detail and quick energy 
conservation action or control . 

In this system, as a process (program) executed by 
the processor 15, a life pattern monitoring portion and a check 
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point setting portion are provided. 

The life pattern monitoring portion monitors the 
variation of cumulative energy consumption along time that is 
different corresponding to unique life pattern of each family 
for a predetermined number of days. For example, it is 
supposed that the energy consumption per unit time in each time 
slot of a day in a typical family varies as shown in Fig. 31. 
This variation becomes substantially constant in a weekday 
corresponding to a family structure and a life pattern such as 
commuting of family members. Holidays in which the life 
pattern is not constant are eliminated. In addition, the 
energy consumption varies depending on the season. In Fig. 31, 
the solid line indicates the variation in spring or autumn, 
while the broken line indicates the variation in winter. 

Therefore, during five weekdays for exarrple, the 
variation of the cumulative energy consumption (the cumulative 
lighting/heating cost) along time is monitored, and the average 
values are plotted, so that the line graph is obtained as shown 
in Fig. 32. 

The check point setting portion sets the time point 
of a day when the cumulative value of the recorded 
lighting/heating cost should be checked and the cumulative 
value of the target lighting/heating cost at the time in 
accordance with the above-mentioned line graph obtained from 
the monitor result of the life pattern monitoring portion (the 
variation of the cumulative consumption in a day) . 

For example, three time points when the total energy 
consumption reaches approximately 1/4, 1/2 and 3/4 of the total 
energy consuirption (the lighting/heating cost) of a day are set 
as the time points when the cumulative value should be checked. 
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In the example shown in Fig. 32, these time points are 12, 18 
and 20 o'clock. The cumulative values of the target 
lighting/heating cost at the time points are set to ECl, EC2 
and EC3 in accordance with the cumulative light ing/heating cost 
(the vertical axis) shown in Fig. 32. 

As another example of setting, the time point when 
the variation of the cumulative lighting/heating cost is 
relatively small in a day may be selected to be set as the time 
point when the cumulative value should be checked. 
Alternatively, it is possible to check the cumulative value 
simply every four hours in the living hour (e.g., from 7:00 to 
23:00) . 

As explained above, the time points in a day when the 
lighting/heating cost cumulative value should be checked and 
the target lighting/heating cost at the time points obtained 
from the monitor result during five weekdays are memorized in 
the hard disk drive 17 and used for energy conservation support 
process (control) in the weekdays of the next week. Namely, in 
accordance with the result of the previous week, the cumulative 
value of the lighting/heating cost in weekdays of this week is 
managed and evaluated by time slot. The target 

lighting/heating cost (the cumulative value) is compared with 
the recorded lighting/heating cost (the cumulative value) for 
evaluation by time slot, the energy conservation action guide 
is displayed, and the energy conservation forced execution 
process is performed if necessary in the same way as the above- 
mentioned process for each day. 

Next, as another embodiment of the variation, the 
test mode for setting the target lighting/heating cost will be 
explained. 
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In the above-mentioned embodiment, the consumption by 
energy type of each nonth of a few years in the past is entered, 
the consumption by energy type of each month is calculated by 
the average process, and the result is converted into the 
lighting/heating cost, which is summed so as to set the total 
energy consurrption target value of each month, i.e., the target 
lighting/heating cost. 

However, in the case where the family lives in a 
newly built house or moves to a new house, the consumption by 
energy type of each month during a few years in the past cannot 
be entered. In this case, in order to set the target 
lighting/heating cost as appropriately as possible, the system 
of this embodiment comprises a test mode for grabbing the 
energy consumption of equipment that consumes much energy. By 
this test mode, general electric power consumption when an 
electric air conditioner only in one room among plural rooms is 
working under a predetermined condition can be grabbed. 

Fig. 33 is a flowchart showing the process in the 
above-mentioned test mode. First, the equipment to be measured 
is operated under a predetermined condition (Step #301) . After 
that, during the test mode operation, other equipment that 
consumes the same energy (e.g., electric power) should be 
maintained in the constant state of working or non-working so 
that the energy consumption varies as little as possible. The 
displayed value on the integrating meter is read every 
predetermined measurement period (e.g., 10 minutes) after the 
start of the equipment's operation (Step #3 02 and Step #303) . 

The data read from the integrating meter reader are 
stored in the hard disk drive 17 (Step #3 04) . The process from 
Step #302 through Step #304 is repeated until the test mode is 
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finished when a predetermined test mode operating period passes 
or a test mode finishing instruction is entered (Yes in Step 
#305) . 

According to the above-mentioned test mode, general 
energy consumption (the lighting/heating cost) just after the 
start and in the normal operation when the equipment is 
operated xonder a predetermined condition can be known. The 
test mode is operated for plural apparatuses that consume much 
energy, so that general energy consumption when each of the 
apparatuses is operated under a predetermined condition can be 
grabbed. The result is used for setting the target 

lighting/heating cost more appropriately. 

As explained above, according to the method and the 
system for supporting domestic energy conservation, the energy 
consumption of the plural energy types such as electric power 
and gas is evaluated as a total lighting/heating cost, the 
variation of the energy consumption can be grabbed easily as a 
balance of a family budget. For example, in a family consuming 
both the electric power and gas for air conditioning, the 
energy consumption can be managed as a whole without being 
bothered with managing the energy consiomption individually. 

In addition, the energy consumption cumulative value 
in each time slot that is different depending on a life pattern 
unique to each family is evaluated by using the target value 
set in accordance with the monitoring result in the past. 
Therefore, the management and the control can be performed in 
detail and quickly. 

In addition, responding to the weather information 
(the predicted atmospheric temperature) obtained via a network, 
the target lighting/heating cost is corrected, and the 



corrected quantity is determined in accordance with the 
monitoring result in the past. Therefore, more appropriate 
correction is performed. 

In addition, general energy consumption when specific 
energy consuming equipment is operated under a predeteormined 
condition can be grabbed by using the test mode. Therefore, 
even in the case where the family lives in a newly built house 
or moves to a new house, and there are no record data of the 
past eneigy consumption, it is possible to grab the target 
lighting/heating cost as appropriately as possible. 
[Second Step and Third Step] 

Next, the. second step SP2 and the third step SP3 will 
be explained more in detail . 

The process and the operation of the supporting 
system 1 in the second step SP2 and in the third step SP3 will 
be imderstood sufficiently from the entire structure and 
function of the supporting system 1 and from the detail 
explanation about the installation timing and the first step 
SPl of the energy conservation support device explained above. 

Hereinafter, point -unique to the second step SP2 and 
the third step SP3 will be explained though some points may be 
overlapped with the above explanation. 

In the second step as explained above, the payment 
period of the amortization payment for the energy conservation 
support device installed in the second step is shortened. 

It is supposed that the energy conservation effect of 
the first step is 20% of the past measured value (an average in 
a year) , and the energy conservation effect of the second step 
is 10% (in a year) . After finishing the payment in the first 
step, concerning the past payment amount of the utility fees. 
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iinder the contract that the payment of the same amount should 
be continued until the payment is completed (if no energy 
conseirvation is performed, the same amount of payment must 
continue) , the energy conservation effect in the first step is 
maintained at 20%, and the effect is added to the 10% in the 
second step. 

Namely, the payment effect in the second step becomes 
total 30% of the payment record of the utility fees in the past. 

Supposing that the facility cost in the second step 
is ¥300 , 000 , and the payment amount of the utility fee is 
¥20,000 every month as in Japanese average families (it varies 
largely among months) and is ¥240,000 annually, then ¥6,000 a 
month or ¥72,000 a year becomes the payment amount due to the 
energy conservation effect, so the payment will finish in four 
years and a little if the interest is zero. 

Namely, the amortization period of a solar energy 
using device was ten and a few years conventionally, so it was 
difficult to obtain cost effectiveness. However, according to 
this embodiment, the amortization period is shortened 
siobstantially so that the cost effectiveness is secured. This 
system generates a siibvention, which is used for supporting the 
system in the next step. In this example, the subvention twice 
the facility cost is obtained. Even if the interest is taken 
in account, there is no large difference because the period is 
short . 

This is the largest effect of the sequential energy 
conservation investment by the supporting system 1 in this 
embodiment . It is very useful for installing an expensive 
solar energy using device having no cost effectiveness. In 
addition, this method is effective in a family considering the 
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device as durable goods though it cannot be effective in a 
company that needs haste cost reduction effect by recouping the 
investment . 

If the installation is not urgent, it is better to 
wait the completion of the first step before introducing the 
second step, so that the total payment amount becomes the 
minimum with low interest. In this case, the completion of the 
energy conservation is delayed. There are plural choices as 
combinations .of them for installation timing. 

As shown in Fig. 23, the table TBS includes the 
record of specification such as manufacturer's name, a model, a 
heat collecting area, a water storing volume, geometry 
dimensions and prices, and the energy conservation expectation 
quantity, the energy conservation expectation amount, the 
facility cost and the magnification of various solar water 
heaters . 

As shown in Fig. 24, the table TB6 includes the 
record of specification such as manufacturer's name, a model of 
the module, the maximum output, the optimal operating current, 
the optimal operating voltage, the rated capacity of the 
inverter and data of items such as the system linkage device, 
electric power conversion efficiency, dimensions and prices, 
and the energy conservation expectation quantity, the energy 
conservation expectation amount, the facility cost and - the 
magnification for various solar cells. 

The tables TB5 and TB6 are generated in accordance 
with the latest information obtained from web pages of the 
manufacturers of the equipment via the Internet. 

As shown in Fig. 25, the table TCI includes the 
record of average power generation quantity of the solar cell 



in a month or in a day and the correction coefficient 
corresponding to the weather condition. The table TCI shown in 
Fig. 25 is the case where an amorphous solar cell having the 
rated output of 1.98 kW are disposed at the south and north 
surface of the roof so as to be shifted to the west by 10 
degrees from the south and at the inclination angle of 24 
degrees . 

The tables TB and TC are memorized in the hard disk 

drive 17. 

The middle scale solar energy using device is 
selected so that the reproduced energy quantity is large and 
the magnification of the energy conservation expectation amount 
due to the reproduced energy to the facility cost of the 
equipment is within a predetermined value. In addition, even 
if the magnification exceeds the cost effectiveness, it can be 
reduced substantially in the future due to the support of the 
energy conservation device in the first step. 

When the payment of the facility cost of the energy 
conservation device in the first step finishes, the large 
energy conseirvation effect supports the payment so that the 
solar energy using device having low cost effectiveness can 
gain good cost effectiveness. 

It is decided that the time point when the 
magnification of the total amount of the facility cost of the 
solar energy using device and the remained amount of payment 
for the energy conservation device in the first step to the 
total energy conseirvation expectation amount of both the 
equipment becomes lower than a predetermined value is the 
installation timing of the solar energy using device. 

In the third step, a large scale solar energy using 



device is installed with no initial investment being supported 
by the supporting system 1 in the state where the energy 
conservation support devices installed in the first step and 
the second step are working, 

In this way, expecting the energy conservation effect 
of the equipment and the energy conservation effort of the user 
or the family, expensive equipment or facility can be installed 
without any initial investment under the promise of paying by 
the energy conseirvation effect . 

The price of the solar cell that is a large scale 
solar energy using device is expected to be lowered by mass 
production. 

Namely, in the new simshine project as shown in Fig. 
26 f the cost for generating electric power, which is three 
through four times the current commercial cost at ¥25/kWh, will 
become less than ¥10/kW in 2006-2007, and is further lowered to 
¥6-7/kW. This rapid cost reduction is said to be 20-30% as the 
cumulative installation scale of the device is doubled, 
according to the classic rule of economy. 

According to the energy conservation supporting 
system of this embodiment, the progress is accelerated since 
the family *s expenses is not required, so it is expected that 
the price will drop rapidly when the number of cumulative 
installation increases by double in a few years after the 
installation. It is expected that the price drops to a 
fraction in four or five years after the installation of the 
system to the installation in the third step. Thus, the solar 
cell can be installed inexpensively in the third step, so that 
the system has large economic efficiency. 

In addition, similarly to the above-mentioned second 
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step, there is a payment supporting effect of the previous step. 
Supposing that the scale of the solar cell is 3 kW, electricity 
of annual power 3,000 kWh is generated, and the current 
purchase electric power price is ¥25, then the total energy 
conservation effect in the first step and the second step is 
¥72,000 annually, while the energy conservation effect in the 
third step is approximately ¥75,000 annually. Namely, after 
finishing payment of the equipment cost in the second step, the 
supporting effect becomes approximately one to one, i.e., the 
supporting system generates the subvention that is 
substantially the same as the installation cost of the 
equipment. The effect is very large when taking the effect due 
to the drop of the equipment price into account. 

For example, it is supposed that the supporting 
system 1 of this embodiment is installed in 2002, and the third 
Step is introduced four years later in 2006 for installing a 
solar cell. The scale of the solar cell is 3 kW, the price is 
¥250,000 per kW (the power generating cost is approximately a 
hundred millionth thereof), the total price is ¥750,000 with a 
half subvention and the net power generating price is ¥12-13/kW. 
Such reproduction electric power is paid by the energy 
conservation effect (¥147,000) of 60% and a little annually. 
With support of the first step and the second step, the payment 
will finish in five years and a little after the installation 
(around 2011) . 

Next, various examples will be explained. 
[Example 1] 

A small home computer and automatic input means of 
integrating meters such as electric power, gas and water supply 
are provided. The consumption by usage (such as air 
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conditioning, hot water supply or lighting and power) is 
estimated in accordance with the consumption record of each 
energy type in one or more years in the past. The energy 
conservation device is- selected and is installed for each usage. 
The predicted energy conservation effect of each energy type is 
siibtracted from the consumption measured value, and the 
consumption target value is calculated. In addition, the 
variation of the weather is corrected from the weather forecast 
to be the consumption target value of each day, which is 
corrpared with the consumption measured value entered from the 
integrating meter so that the energy conservation effect is 
grabbed. In accordance with the effect, the energy 

conservation control including various energy conservation 
action guide instructions and forced operations is performed, 
so that the energy conservation is achieved. 

Under the contract that the amount corresponding to 
the utility fee payment of each month in the past is paid out 
of the energy conservation effect, all the equipment that are 
necessary for this system and are installed in a house without 
any initial investment are used. 

The lighting/heating cost is calculated from the 
composed quantity of the electricity and heating expense 
approximation in which a value multiplied by the average price 
within the variation range of the consumption of the energy in 
a month is added to the target value or the measured value of 
each energy type. The consumption or the conservation of 
energy such as electric power gas and water supply is summed, 
and means for indicating and representing the energy 
consumption in a family are provided. 

In every periodical measurement once a month, the 
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consurrption measured value of the month is compared with the 
consunption in the past^ so as to calculate the energy 
conservation effect. Effect distribution calculation means are 
provided, which distribute the amount corresponding to the 
energy conservation effect into a target norm portion for 
payment of the price of the above-mentioned equipment including 
interest and an excess achievement portion for paying back to 
the family. 

Equipment price payment means are provided, which 
issue the payment instruction from a predetermined accoimt or a 
card of a family member opened in a bank in advance to an 
account of the distributor online every periodical measurement 
or meter reading. 

Thus, the supporting system for the first step for 
large energy conservation is constituted with zero initial 
investment . 

The most energy conservation effect is obtained by 
the energy conservation support device. However, 20% of the 
energy conservation effect in average can be obtained by the 
energy conservation effort. Therefore, it is considered that 
there is little possibility of failing to reach the target, and 
most cases will be excess achievement. However, even if the 
case of failing to reach the target, the family has to bare the 
payment more than the result by paying the target noinn as the 
equipment cost in accordance with the above-mentioned contract. 
The periodical measurement once a month is preferably set at 
the end of a month in contrast to the conventional metering day. 
[Exarrple 2] 

In the system explained in Example 1, if a roof of a 
house can be used freely, energy conservation effect recording 
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means are provided, which have a record of data of energy 
conservation ratio or energy conservation quantity indicating 
the extent of the effect of plural types of the middle scale 
solar energy using device memorized in advance and data of the 
5 facility cost the equipment. The above-mentioned tables TBI, 
TB3, TBS and TBG are concrete examples of the energy 
conservation effect recording means. 
^ , First selection logic means are provided, which 

C«l calculate the reproduced energy quantity that is generated when 

o 

10 the solar energy using device entered in advance is adopted to 

|fl a family and support the selection of the model to be installed 

#11 

in accordance with the conservation quantity, i.e., the energy 



fll 



fll 



conservation quantity that is replaced with the consumption 
measured value of the alternative energy in the past in the 

15 family memorized in the computer and the magnification 
indicating the ratio of the facility cost of the equipment to 
the energy conseirvation expectation amount calculated from the 
energy conservation quantity. 

As the energy conservation is progressed along with 

20 the passing time, the remained debt of the price of the energy 
conservation device in the first step decreases. The 
magnification is calculated, which is the ratio of the total 
sum of the facility cost of the solar energy using device and 
the debt to the energy conservation expectation amount 

25 calculated from the total energy conservation effect of the 
energy conservation device in the first step and the solar 
energy using device. From the magnification, the selection of 
the timing for installing the solar energy using device is 
supported. Such second selection logic means are provided. 

30 Under the support of the first and the second 



selection logic means, a solar eneirgy using device is selected 
and is installed with zero initial investment . By the energy 
conservation effect recording means, the model name and the 
effect data are entered. 

The system is provided with means for measuring and 
cumulating the effective usage quantity of the reproduced 
energy generated by the solar energy using device so as to 
enter it in the computer automatically. 

The system is provided with means for operating and 
grabbing the energy consTimption by summing the effective usage 
quantity of the reproduced energy with the energy replaced with 
the reproduced energy, for evaluating the lighting/heating cost 
as equivalent to the energy replaced with the reproduced energy, 
for calculating the target value and the measured value, and 
for displaying them on the screen. 

After the installation of the energy conservation 
support device in the second step, each energy conservation 
support device in the first step and the second step shares the 
payment of the facility cost by the energy conservation effect. 
As time passes and after the remained debt of the energy 
conservation device in the first step is paid completely, the 
energy conservation effect of the energy conseirvation device in 
the first step support the payment for the solar energy using 
device strongly. Such facility cost payment means are provided. 

Thus, the supporting system for the second step is 
constituted, in which with zero initial investment, the middle 
scale solar energy using device is installed so that much 
energy conservation is achieved. 

In the second step, the energy conservation support 
device to be candidate of installation is as follows . 



(a) Solar water heater: 

The size is 2-4, and usage is for hot water supply. 

(b) Solar cell (Solar-electric power generator) : 

The output is 1-1.5 kW, and the usage is for general 
electric power source in home. 

Normal output is 3-4 kW, and in a special case the 
two-time installation is adopted. 

(c) Air heat collector: 
The usage is for heating. 

In the case where the solar water heater is installed 
in the second step, the effective usage ratio of the reproduced 
energy affects the energy conservation ratio largely. There 
are many usage of heat in winter, while the heat except for 
bath is excessive in the other seasons (hot water can be used 
for utility water if possible) . The scale is determined 
automatically, i.e., 2-4 m^ of solar water heater, or the 
effective usage quantity of the reproduced energy at 1,000- 
1,500 Mcal/year (when the collecting efficiency of solar heat 
is 50%, the effective usage ratio is 80%, and the effective 
usage ratio of the system is 0.4) . 

In the second step, the solar water heater is used 
generally, while the solar cell is for the step investment. 
Namely, if the bath is used every other day or in less 
frequency, or if the area of the roof is not sufficiently large, 
or if a heavy solar water heater is not desired to be placed on 
the roof, the solar cell is selected instead of the solar water 
heater. The air heat collector is limited to the special case 
where heat is demanded in seasons except winter. 
Model Selection Logic 

The energy conservation ratio is approximately equal 
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to or less than that in the first step, and 10-20% of the 
measured value in the past can be expected from the 
lighting/heating cost. 

In addition, the magnification of the facility cost 
to the energy conservation expectation amount is set to a value 
less than ten times considering the support of the energy 
conservation effect in the first step for payment. However, in 
a special case such as the case where the energy conservation 
effect in the second step is much smaller than the first step, 
it is set to a value up to 20 times. 
Timing Selection Logic 

Since the energy conservation effect by the energy 
conservation support device in the first step and in the second 
step is summed, the total energy conservation ratio becomes 20- 
40%. On the other hand, concerning the magnification of the 
total facility cost, the payment in the first step is 
progressed as time passes so that the remained debt decreases. 
Thus, the total sum of the facility cost and the remained debt 
decreases. Therefore, the magnification of the total energy- 
conservation expectation amoiint decreases. However, the 
magnification is set to a value less than 10 times considering 
the common sense of the above-mentioned cost effectiveness, and 
the timing when the magnification becomes less than 5-6 times 
is preferably set as the installation timing. 

In the case where the reproduced energy is electric 
power, the excessive portion is usually used effectively and 
automatically by the system linkage. However, in the case of 
using heat, the effective usage ratio affects the energy 
conservation effect largely as explained above, so it is 
necessary to make effort of affective usage actively. 



Therefore, a flowmeter with tenperature correction 
and a thermometer are provided at the root conduit of the 
conduit in which the reproduced energy is used as hot water, 
and the effective usage quantity is measured and grabbed so as 
to be entered in the coitputer. The effective usage quantity is 
summed with the replacing energy, while maintaining the energy 
conservation in the entire family, so as to contribute the 
improvement of the effective usage ratio. 
[Exarrple 3] 

In the system shown in Example 2, the energy 
conservation effect recording means are provided, which have a 
record of data of energy conservation ratio or energy 
conservation quantity indicating the extent of the effect of 
the plural models of the large scale solar energy using device 
entered via a network in advance and data of facility cost of 
the equipment . 

The first selection logic means are provided, which 
support the selection of the model to be installed in 
accordance with the energy conservation ratio of the reproduced 
eneirgy generated by the large scale solar energy using device 
contributes the energy conservation of the family and the 
magnification of the facility cost to the energy conservation 
expectation amount . 

In accordance with the total energy conservation 
ratio of the energy conservation support devices in the first 
step and in the second step and the solar energy using device 
and with the magnification of the energy conservation 
expectation amount of all the energy conservation support 
device to the total expense of the facility cost of the solar 
energy using device and the above-mentioned remained debt when 
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the remained debt of the energy conservation support device in 
the first step and the second step decreases as time passes, 
the timing when the solar energy using device should be 
installed is selected. Such second selection logic means are 
provided . 

With the support of the first and the second 
selection logic means, the large scale solar energy using 
device is selected. The solar energy using device is installed 
with zero initial expense, and the model name and the effect 
data are entered via the energy conservation effect recording 
means. 

The system is provided with means for measuring and 
calculating the effective usage quantity of the reproduced 
energy generated by the solar energy using device so as to 
enter it in the computer automatically. 

Similarly to Example 2, means for calculating the 
target value and the measured value and for displaying them on 
the screen are provided. 

After the installation of the solar energy using 
device in the third step, each energy conservation support 
device in the first step, in the second step and in the third 
step shares the payment of the facility cost by the energy 
conservation effect. As time passes and after finishing the 
payment of the remained debt of the energy conservation device 
in the first step, the energy conservation effect of the energy 
conservation support device in the first step supports the 
payment for the energy conservation support device in the 
second step. After finishing the payment of the remained debt 
of the energy conservation support device in the second step, 
the total energy conservation effect of the energy conservation 
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support devices in the first step and in the second step 
supports the payment for the energy Gonservation support device 
in the third step strongly. Such facility cost payment means 
are provided. 

Thus, the supporting system for the third step is 
constituted, in which with zero initial investment, a large 
scale solar energy using device is installed and large scale 
energy conservation is achieved. 

As the large scale solar energy using device, a solar 
cell of 3-4 kW that can supply electric power for family 
substantially is assumed first. Next, a solar heat air 
conditioning system is assumed. 

Concerning the solar cell, excessively generated 
electric power is bought by the electric power company via the 
system linkage at the current price. The facility cost is 
approximately ¥500, 000/kW thanks to the government subvention, 
and the magnification to the energy conservation expectation 
amount is 20 times. In the future, it is expected that the 
price will be lowered by 20-30% whenever the cumulative number 
of installation becomes doiibled. 
Model Selection Logic 

The energy conservation ratio is set with a guide of 
total energy conservation ratio of the energy conservation 
support devices in the first step and in the second step to 
approximately 20-40% of the measured value of the 
lighting/heating cost in the past. The installation space is 
also considered. 

An allowable magnification of the facility cost to 
the energy conservation expectation amount is 10 times or less 
as a rule from the cost effectiveness, but the magnification 
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excess to a certain extent should be allowed. 
Timing Selection Logic 

Concerning the total energy conservation ratio of the 
energy conservation support device in the first step, in the 
second step and the large scale solar energy using device in 
the third step, the energy conservation ratio (the 
lighting /heating cost) to the measured value in the past is 50- 
80%. Similarly to the second step, the remained debt of the 
energy conservation support device of the first step and the 
second step decreases as time passes, so that the total amount 
of the facility cost of the solar energy using device in the 
third step and the remained debt decreases. As a result, the 
magnification to the energy conservation expectation amount 
drops. From the common sense of the cost effectiveness, the 
time point when the magnification becomes 5-6 times or less is 
set to the timing for installation. However, the installation 
timing is determined considering transitions of the price of 
the equipment, the price of electric power or the |)rice of city 
gas. 

Significance of the second step and the third step is 
as follows. 

(a) Since a price of a new product decreases year by 
year while the demand thereof increases, the benefit of the 
price decrease can be obtained easily by the sequential 
investment . 

(b) Since the payment of interest is inevitable in 
the progress payments of an energy service company type, the 
sequential investment is effective for reducing the amoiont of 
the interest. 

(c) Since energy prices can vary largely, the 



sequential investment is effective for avoiding a risk. 

Furthermore, in the above-mentioned method of 
sequential investment timing selection logic, the timing is 
determined simply from the magnification of the total amount of 
the remained debt and the new investment amount to the energy 
conservation expectation amount. However, other various 
methods can be considered. For example, it is possible that 
when energy conservation of the equipment in each step 
progresses successfully so that a half of the payment for the 
equipment finishes, the next investment can be perfonned. In 
addition, it is possible to simulate the entire energy 
conservation and payment so that the payment becomes the 
shortest . 
[Example 4] 

In Example 4, a small amount of initial investment is 
performed so that both the energy conservation and the payment 
can finish as early as possible. 

In the first step the system is introduced with 
payment, i.e., with an initial investment. At the same time as 
the introduction of the first step, or just after the short 
test period for confirming the operation of the first step, the 
second step is introduced with zero initial investment. 

After the introduction of the second step, the total 
energy conservation effect of the first step and the second 
step support the payment for the equipment installed in the 
second step, the energy conservation target in each month is 
achieved, the remained debt decreases successfully, being 
supported by the computer about selecting the model and timing 
of -the installation, and the energy conservation support device 
in the third step can be installed with zero initial investment . 
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After the installation, the paynient period is 
shoartened in the same way as explained above. Thus, the load 
of family is light, and the energy conservation can be 
completed in a short period as a whole - 

Here, the equipment in the first step is purchased 
with some investment, e.g., an amount that can be paid by one 
bonus without difficulty (assuming approximately ¥200,000). 
The initial investment works effectively for shortening the 
payment period, so it can be called a shortening step. 

In this case, the equipment purchased in the first 
step supports the payment for the ec[uipment in the second step, 
so that the payment is performed in the speed three times 
faster than the speed when the payment is performed by the 
energy conservation effect of the equipment in the second step. 
During the payment period, the equipment is installed in the 
third step. After finishing the payment in the second step, 
the equipment in the third step pays by its own energy 
conservation effect. The payment is completed in approximately 
double speed. However, the installation can be performed when 
the price of the solar cell is not lowered yet in the third 
step, so there is a possibility that the period is not 
shortened largely in the early time when this system appears on 
the market. 

For example, ¥200,000 is invested initially in the 
first step, so as to install the computer and energy 
conservation devices by energy usages. Simultaneously, a solar 
water heater at a cost of ¥300,000 is installed with zero 
initial investment in the second step. The energy conservation 
effect becomes ¥72,000 per year. The facility cost of the 
energy conservation support device in the second step is paid. 
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and the energy conservation support device in the third step is 
installed when the magnification of the total amount of the 
remained debt amount and the facility cost of the third step to 
the total energy conseirvation effect of the first through the 
5 third steps becomes less than a predetermined value. 

In this case, after the installation in the second 
step, the remained debt decreases as time passes, and the price 
of the solar cell to be installed in the third step decrease. 

5! Therefore, the above-mentioned magnification decreases as time 

£| 10 passes under the condition that the energy conservation effect - 
of the solar cell is substantially constant. When this 

||| magnification is determined, the installation timing is 

fll determined automatically. 

13 [Exanple 5] 

ft I 

i'- 15 In Example 5, the amount of the initial investment is 

10 increased conpared with Example 4, so that the completion time 

ill of the energy conservation is moved up, and the payment period 

is shortened more. 

The equipment of the system for the first and the 
20 second steps is installed for payment simultaneously. At the 
same time as the introduction of the first and the second steps, 
with a support of the selection logic in the third step, the 
energy conservation support device in the third step is 
installed with zero initial ei^^ense. 
25 After the installation in the third step, the payment 

for the energy conservation support device in the third step is 
performed by the total energy conseirvation effect in the first, 
the second and the third step, so that substantial energy 
conservation can be achieved with little payment by the family. 
30 Namely, the initial investment is performed in the 
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first step and in the second step simultaneously. ¥200,000 for 
the equipment in the first step and ¥300,000. for the equipment 
in the second step are paid in cash. It is supposed that the 
price of the equipment in the third step is approximately 
5 ¥2,000,000 (A third of the system price ¥3,000,000 including 
the engineering cost is paid by the government subvention) . 

The energy conservation effect is 20% in the first 
step, 10% in the second step and 30% and a little in the third 
step. The facility cost is paid by the total energy 
Q 10 conservation effect of annual ¥72,000 and ¥75,000, so the 
payment takes 13.4 years without considering an interest. 
Therefore, the initial investment is not always effective, but 

m 

III it will be an effective installation method when the price of 

m the solar cell decreases and the solar cell becomes a matured 

15 product . 

111 In the above-mentioned case where the price of the 

ly solar cell becomes ¥750,000 in 2006 (a cost for generating 

electric power is approximately ¥25/kW) , the payment finishes 
in 5.1 years, the large energy conservation is achieved in the 
20 same time as the system installation, and the initial 
investment works effectively for both sides of completion of 
the energy conservation and shortening of the payment period. 
[Example 6] 

In Examples 2-5, the average power generation 
25 quantity or the heat collecting quantity according to the 
record in the past is used as the reproduction quantity of the 
solar energy. In contrast, in Example 6, duration of sunshine 
and the atmospheric temperature information obtained from the 
weather forecast are used for predicting the reproduction 
30 quantity of the solar energy with good degree of accuracy. 
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Reproduced energy quantity predicting means are 
provided, which predict the reproduced energy quantity of the 
solar energy using device in accordance with duration of 
sunshine and the attnospheric temperature of the weather 
forecast obtained automatically via the Internet at a 
predeteirmined time in the previous day. 

The reproduced energy quantity is predicted not from 
an average value in a year but from the data of duration of 
sunshine in tomorrow by the weather forecast with good degree 
of accuracy. 

For example, in accordance with duration of sunshine, 
the power generation quantity generated by the solar cell is 
predicted. In accordance with duration of sunshine and a 
temperatiore, temperature and quantity of hot water generated by 
the solar water heater are predicted. 

Energy conservation action guide means or energy 
conservation control means are provided, which use the 
predicted value for minimizing the purchasing energy. For 
example, in accordance with the predicted value, the quantity 
of stored hot water in the water heater using midnight electric 
power is adjusted. In this way, the utilization ratio of the 
reproduced energy is improved. 

The target value of the solar energy using device is 
calculated as follows . 

(A) Calculation of power generation quantity 

Using NEDO national sunshine map or others, annual 
sunshine quantity in the region is calculated. The power 
generation quantities in a year and in each month are 
calculated from a cell capacity model of the solar cell, an 
orientation angle, and an inclination angle. Alternatively, 
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from the record data of the region in NEDO assistance project, 
the power generation quantities in a year and in each month are 
estimated. 

The annual power generation quantity calculated above 
5 and the power generation ratio in each month are entered. 

(B) Calculation of power generation quantities in a 
month and in a day. 

The ratio of the month is multiplied on the annual 
1*^^ power generation quantity to make the power generation quantity 

m 

13 10 in the month. Then, it is divided by the number of days to 
make the quantity per day. 

Irj (C) Correction of the power generation quantity in 

IP 

III accordance with a weather condition. 

The power generation quantity varies largely 
15 corresponding to the weather condition. An example of the 
variation is shown in Fig. 25. 

As shown in Fig. 25, the coefficient that is 
multiplied on the average quantity per day of the month is 1.1- 
1.4 for fine weather, approximately 0.8 for cloudy weather, and 
20 approximately 0.6 for rainy weather. The coefficient value is 
determined from the record data. 

Weather forecast information is obtained regularly, 
and the correction coefficient corresponding to the average 
power generation quantity per day is selected in accordance 
25 with the weather forecast, so as to set the target value of the 
electric power (purchasing power quantity) while predicting 
more accurate power generation quantity. 

Concerning the solar water heater, similar steps are 
performed for setting the target value while predicting the 
30 reproduction heat quantity. 
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In order to utilize the predicted value, a heat 
storing tank or cold storing tank using the midnight electric 
power as explained above is used. In the house equipped with 
an air conditioner and a solar water heater utilizing the heat 
and the cold, the hot water generation quantity of the solar 
water heater is calculated from the predicted duration of 
sunshine in the next day in winter, the necessary heat quantity 
for heating is calculated from the predicted atmospheric 
temperature, the consumption for bath and kitchen during night 
is added, a discharging heat loss is taken in account, and the 
generated heat c[uantity of the solar water heater is siabtracted 
from the necessary heat quantity to determine the storage heat 
quantity. In this way, wasteful power consumption can be 
reduced. 

Also for cooling in summer, from the similar 
predicted duration of simshine and the predicted atmospheric 
temperature, the necessary cold quantity and the predicted cold 
generation quantity are calculated, so that only the necessary 
cold quantity is stored. 

The accurate prediction of the energy quantity that 
is generated by the solar energy using device is effective in 
the energy conservation. 
[Example 7] 

In an apartment or a condominium where the roof 
cannot be used freely, a fuel cell or a micro turbine is 
installed. The fuel cell or a micro turbine can be used with a 
battery so as to form a self -sustained power source. The 
installation of the equipment may be called a solar energy 
alternative step or an alternative step. 

Concerning a plurality of the equipment, via a 
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network, power generation quantity, heat collecting quantity, 
fuel consumption, price data, a facility cost and other data 
are obtained and recorded in the energy conservation effect 
recording means in advance. 

For example, a system price is ¥500,000 (1-3 kW) , a 
power generating efficiency is 35%, and a waste heat collecting 
efficiency is 40%. A power generation quantity is different 
substantially between the self sustain and the system linkage. 
It is supposed that 80% of the necessary electric power is 
supplied from the home power generation, and 70% of the waste 
heat collection is used efficiently. 

Without the system linkage, the ability of the 
equipment cannot be used sufficiently. The power generation 
quantity is much at night. If waste heat is used mainly for a 
bath, it can be used the next day. Since it is difficult to 
store the heat, the user may be required to change his or her 
habit to take a bath just before going to bed. When the heat 
is used for air conditioning, it can be used efficiently. In 
this case, another consideration about the midterm usage is 
necessary. 

Under the above-mentioned condition, a trial 
calculation can be performed as follows. 

The fuel cost is 11,000 kilocalorie at a unit price 
of city gas ¥120. 

The power generation quantity is 3,600 kWh a year, 
and the fuel cost is ¥26.8/kWh. 

The fuel cost corresponds to the income by selling 
the generated electric power or the expense for purchasing 
electricity substantially, and the portion of the efficient 
usage of the waste heat collection becomes substantially an 



income. The payment for the facility cost is additionally 
required, which will be paid by the total sum of the energy 
conservation effect in the first step and the saving amount of 
the purchased electric power. The former is ¥48,000 a year, 
and the latter is ¥24,000 multiplied by the effective usage 
ratio of the waste heat collection. 

Therefore, the facility cost is recovered in 7.8 
years. Since the fuel cost is necessary also after the payment 
of the facility cost, the expense for purchasing the electric 
power is nearly ¥100,000 a year more than the case where the 
solar energy using device is used. It is a necessary choice 
imder the condition where a roof cannot be used, so it is 
called an alternative step. 

As the fuel cell, a polymeric solid type is used that 
is suitable for home use. This type is under development in 
the world by automobile manufacturers or others, and some 
manufacturers did pilot sales of mobile power sources using the 
type. 

The power generation efficiency of a fuel cell . is up 
to 40%, and the efficiency can be raised by using cogeneration 
method with additional usage of heat. However, since the 
polymeric solid type cannot be expected to generate so much 
heat quantity though the operating temperature of 100 is easy 
to handle. 

Concerning the micro turbine, a few dozen kilowatt 
type for a shop is commercialized. 
[Example 8] 

The system is provided with automatic input means 
that measure the effective usage quantity of the electric power 
and heat generated by the energy conservation system using the 
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fuel cell or the micro turbine and transmit the result to the 
computer for input.. . 

The generated enei:^ effective usage quantity is 
summed with the energy that is replaced with the energy 
generated in the alternative step and is calculated as the 
energy consumption to be displayed. The lighting/heating cost 
is evaluated as equivalent to the energy replaced with the 
generated energy, and the target value and the measured value 
thereof are calculated to be displayed on the screen. 

In addition, action guide means and energy 
conseirvation control means are provided for following the 
execution of the energy conservation. 
[Example 9] 

When the above-mentioned supporting system of the 
above-mentioned embodiment becomes widespread, prices of 
various energy conservation support devices, especially the 
price of the solar cell will drop largely, and the 
configuration of the equipment in each step will be more 
flexible, so that various configurations of the equipment will 
become possible. 

After the introduction of the first step, and after 
the successful operation of the system, with support of the 
computer, or without the support of the computer, at least one 
of the energy conservation device, a medium scale solar energy 
using device, a fuel cell and a micro turbine is installed as 
the energy conservation support device in the second step with 
zero initial investment. 

In the same way as mentioned above, the energy 
conservation effect pays for the facility cost. After a period, 
a large scale energy conservation support device is installed 
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in the third step with zero initial investment. The payment 
for the facility cost is performed in the same way as explained 
above, most or all the energy consurnption at home is conserved 
with zero initial investment. 

For example, the first step is made of the energy 
conservation device conventionally, the second step is made of 
a solar cell of 1.5 kW and the third step is made of a solar 
cell of 3 kW. The effect will increase particularly in a house 
where most heating and cooking depend on electricity. 

Furthermore, in a house where a radiant heater such 
as an imder- floor heater is used heavily, a large solar water 
heater having the area of approximately 4 m^ is installed in the 
second step, and a solar water heater having the similar area 
is installed in the third step. Most air conditioning and 
water heating can be produced by using solar energy. 
[Example 10] 

By the reason same as Example 9, a part of the solar 
energy using device having cost effectiveness can be used as an 
energy conservation support device in the first step or a small 
scale micro turbine can be selected, instead of the energy 
conservation device in the future. 

As the energy conservation support device installed 
in the first step, instead of the energy conservation device of 
each usage, is constituted by using one of the medium scale 
solar energy using device, a fuel cell or a micro turbine, or 
by using one or more combinations of the energy conservation 
devices for some usages. 
[Example 11] 

The widespread use of the supporting system may cause 
the price decrease of the energy conservation support device. 
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which may increase the flexibility of the system structure. 
Therefore, the four or more steps are used without being 
limited to the three steps from the first through the third 
step. Simultaneously, the configuration of the equipment is 
5 diversified substantially. 

The entire or a part of the steps are introduced with 
zero initial investment, so as to obtain a support of the 
energy conservation effect in the other step. Namely, the 
scale of each step is downsized and the number of step is 

Q 10 increased- If there is some room in the roof area and the 

" 

purchased energy is remained with some room of reduction, the 

~1; number of steps is increased. The facilities of all or a part 

p 

fU of the steps are installed with zero initial investment, and 

Q the energy conservation effect in the other step supports the 

1^ 15 payment for the facilities. 

Irt For example, the energy conservation device is 

CI . 

fll installed with some initial investment in the first step, a 

solar cell of 1 kW is installed with zero initial investment in 
the second step, a solar cell of 1 kW is installed with zero 
20 initial investment in the third step, and a solar water heater 
is installed with zero initial investment in the fourth step. 
Thus, almost of all energy can be obtained as solar energy at 
early stage, so that the payment can be completed early. 
[Example 12] 

25 In every regular measurement of the system under 

operation once a month, the consumption measured value in the 
past, the consumption target value and the consumption measured 
value of the present month, or the consumption target value, 
the consumption measured value and the target achievement ratio 

30 of the present month are transmitted externally online. 



In this way, a public organization such as a 
municipality, a supplier, an equipment distributor, a 
manufacturer or others can receive the data so as to grab the 
result of the energy conservation in each house easily. 

Thus, the data can be used by the supplier for 
metering, by the equipment distributor for collecting the money 
or for doing a maintenance or post -sale support of the 
equipment, or by the public organization for grabbing the state 
of the energy conservation or for payment of the subvention 
with the result. 
[Example 13] 

The online information of the energy conservation 
result from each family is received, and the received 
information is summed and analyzed. Thus, the public 
organization or others can grab the result or state of the 
energy consexvation of families over a wide area. 
[Wrap-up] 

The effect of the supporting system 1 will be 
explained step by step. 

(1) The energy consumption can be entered in a 
computer automatically using existing integrating meters. The 
data are displayed indoors so as to be understood easily and 
are cumulated. 

(2) The payment data of the utility fee in a few 
years in the past are entered and are used for calculating the 
consumption by usage, so that the energy consumption of the 
family is analyzed. A usage and quantity having possibility of 
energy conservation are calculated and are used for grabbing 
the energy conservation effect combining with (1) . 

(3) The energy conservation effort items suitable for 
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the user are recorded for plural steps in advance. In 
accordance with the achievement state of target, the 
instruction is changed and sometimes is controlled. Weather 
forecast information is obtained regularly. In cold days or in 
hot days, the set value is adjusted in advance, so that comfort 
of life will be compatible with the energy conservation. 

(4) A plurality of energy conservation support 
devices (in the first step) are selected from the listed-up 
energy conservation support devices and are installed. The 
energy conservation effect thereof pays for its own facility 
cost. Initial investment is not necessary. 

(5) After the first step, a medium scale solar energy 
using device is installed in the second step. Thus, the energy 
conservation is accelerated. The payment of the relatively 
expensive facility cost is supported by the energy conse2rvation 
effect of the first step. 

(6) After the second step, the large scale solar 
energy using device is installed in the third step. Thus, the 
energy conservation is accelerated more. The payment of the 
relatively expensive facility cost is supported by the energy 
conservation effect of the first and the second steps. 

Thus, the energy conservation investment is 
progressed step by step without putting a load on the family 
budget, and various energy conservation support devices become 
popular in families together with the computer (the supporting 
system) so that the energy conservation is promoted. 

As the solar energy using devices are installed, the 
technology is further developed and the price decreases. In 
this way, the solar energy using devices are used widely, which 
can play a key role in preventing the globe from being warm. 
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The effect is simulated as follows. As the input 
condition of the simulation, it is supposed that sales of the 
devices will start in the second half of 2000, the sale is 
1,000,000 in the first year, 2,000,000 in the second year, 
3000,000 in the third year and levels off after the year. It 
is supposed that the devices will be manufactured and sold by 
plural manufacturers that produce solar cells, computers and 
home appliances. 

Here, the use of the solar heat is performed by a 
simple solar water heater. This device is a matured product 
and its price is fixed to the current price. It is supposed 
that only the price of the solar cell will be reduced 
substantially responding to the cumulative production quantity 
in the future by mass production. Among the first investments, 
people living in an apartment or a condominium (40%) cannot 
progress to the second and the third steps by his or her will, 
and have to wait the time when the use of the solar energy is 
progressed by the expecting electric power coirpanies or gas 
cornpanies. Therefore the second and the subsequent steps are 
eliminated from the calculation. In other words, it is 
supposed that 60% of the people who did the first investment 
will go to the second and the third investment. In addition, 
it is supposed that 20% of all people did the first investment 
with cash, and they are to do the second investment in the 
first year. 

The result of this simulation is admirable. The mass 
production scale of this solar cell will be increased rapidly 
from one third of the target of the simshine project at present 
to reach the target in two years, exceeds much over the target 
in the third year, and reaches eight times the target of the 
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project in 2005. Then, the price of the solar cell will drop 
rapidly dovm to one fifth of the current price in . 2005, the 
power generation cost will decrease down to approximately one 
fifth of the current cost as a natural result, and will be much 
lower than the current market price for home use. It will be 
nearly ¥10 in 2010 and will be lower than ¥10 in 2015 at latest. 
The solar energy will be not only clean but also the most 
inexpensive energy. This calculation does not take it in 
account that the energy coirpanies move into this market. If 
they move in the market, the cost of the solar .power generation 
will be reduced more, and the shift to the solar energy will be 
accelerated . 

In. the above-mentioned various embodiments and 
examples, the entire or partial structure, shape, size, number, 
material, contents and order of process or others of the energy 
conservation support device or the supporting system 1 can be 
modified in accordance with the scope of the present invention 
if necessary. 



INDUSTRIAL APPLICABILITY 

As explained above, the present invention can reduce the 
energy consumption of electric power, gas, and/or water supply 
that are used at home. Especially, without putting a load on a 
family budget, investment for the energy conservation can be 
performed step by step, so that various energy conservation 
support devices together with a computer (a supporting system) 
can be used widely in families. 

Thus, the present invention leads to 

1. contribution to prevent the global warming prevention; 

2. widespread use of a solar energy utilizing device and a 



fuel cell so that cost reduction due to mass production is 
promoted, and thereby, energy problems can be solved; 

3. progress of Domestic computerization; 

4. and great Demand for a computer, an energy conservation 
device, a solar cell and a fuel cell, and thereby, economic 
development can be attained for a long period of time. 
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METHOD AND SYSTEM FOR SUPPORTING DOMESTIC ENERGY CONSERVATION 

FIELD OF THE INVENTION 

The present invention relates to a method and a 
5 system for supporting domestic energy conservation, i.e., for 
reducing consumption of energy such as electricity, gas and/or 
a water supply consumed at home. 

U DESCRIPTICW OF THE PRIOR ART 

M 10 An energy consimption of an electric appliance such 

as a refrigerator or an air conditioner has been decreasinq 

# . 

Iff year after year thanks to a strong concern of consumers and 

If! 

Ill technology developments by devoted manufacturers. However, 

total energy consumption in an average home is still increasing 
ill 15 due to the widespread use of new home appliances such as a home 
computer or a digital audiovisual device, or a change in a life 



style • 

The reduction of fossil energy and the promotion of 
alternative energy sources have been controversial for a long 

20 time fix^m a viewpoint of preventing not only exhaustion of the 
fossil energy but also the global warming. However, the effort 
to realize them is still insufficient. The ratio of the 
domestic energy consumption to the total energy consumption is 
not as large as industrial and transportational energy 

25 consimiption, but the effort to reduce the domestic energy 
consumption is not sufficient compared with the effort to 
reduce the industrial and transportational energy consumption. 

Conventionally, the standard of thermal insulation in 
houses is raised and the energy conservation standard of home 

30 appliances has been established in the national level and 



measures to support them have been Installed, In addition, the 
energy conservation technology in home appliances has been 
progressed largely. Although these energy conservation effect 
can be obtained when a new house is built or a new home 
appliance is purchased, it cannot be obtained in most families 
who live in the conventional houses and use conventional home 
appliances. Only some consumers concerned about the energy 
conservation have been making effort. In the "Long term energy 
demand outlook" that is the official project in Japan, the 
industrial and transportational energy consumption is expected 
to shift to decrease in 2010, while the dCMnestic energy 
consumption is expected to continue increasing even if it is 
taken into account that a home energy generator such as a home 
solar-electric power generator will become commonplace. 

Furthermore, various energy conservation devices have 
been developed and are installed in seme houses for reducing 
consumption of electric power and/or gas. They include, for 
example, a double-glazed window having high thermal insulation 
effect and an under-floor heater having a high efficiency. 
Other energy conservation devices are also proposed including a 
water- saving bathtub step disclosed in Japanese unexamined 
patent publication No. 10-192180 or a device for utilizing hot 
water in a bathtub after taking bath disclosed in Japanese 
unexamined patent publication No. 10-227465. 

However, these energy conservation devices are not 
used widely or not commercialized yet because they are 
expensive for installing. In addition, even if the energy 
conservation device is installed in a house, the energy 
conservation effect thanks to the device is hardly grasped. 

As one of the alternative energy sources for the 



commercial power depending much on the fossil energy, wide use 
of a home energy generator such as a solar- electric power 
generator is promoted. In order to reduce initial cost that 
each family have to bear, the government -subsidized system is 
put into operation. However, since this type of home energy 
generator is so expensive that a typical family cannot afford 
it even if the government -subsidized system is taken into 
accoimt • 

As explained above, conventionally a general family 
has not been making an effort to manage the domestic energy 
consumption correctly and to reduce the consumption, and a 
system to support such an effort is next to nothing. Without 
limiting to the energy conservation effort in the conventional 
national level or the energy conservation effort of the 
manufacturers, a system is desired for a general consumer to 
make effort of the energy conservation in cooperation with the 
government and the manufacturers. Many energy conservation 
devices are proposed and some of them are commercialized, but 
the energy conservation effect after installing the device is 
not checked concretely. In addition, the effort for promoting 
wide use of the escpensive energy conservation device or the 
home energy generator as well as the effort to reduce the cost 
of them is not sufficient. 

Furthejnnore, compared with a facility of a factory or 
other places, energy consumption of a general family varies 
largely due to factors such as a family structvure or lifestyles 
of family members, so it is difficult to set an appropriate 
consumption target. In addition, the weather variation causes 
the variation of air conditioning energy that constitutes a 
large ratio of the total variation of the energy consumption. 



Moreover, since a typical family consumes plxiral energies 
including electric power and gas, it is necessary to grab and 
manage the energy consimiption thereof totally • 

In general, it is difficult to keep continuous effort 
for matters such as environmental issues, which is uncertain in 
the future or in which the contribution of an individual is so 
small. In order to keep the continuous effort, it is necessary 
that the result of the individual effort can be seen, and the 
economical effect should be considered • It is a large task how 
a general family is equipped with a solar energy utilizing 
devices that has sufficient utility technically but is not used 
widely because of the high cost and low cost effectiveness. 

SUMMARY OF THE INVENTION 

An Object of the present invention is to provide a 
method and a system for supporting domestic energy conservation, 
which support reducing domestic energy consumption and 
contribute widespread use of an expensive energy conservation 
support device and a home energy generator • 

Especially, one of objects of the present invention 
is to promote widespread use of a solar energy using device 
that cannot be used widely at present because it is expensive. 

In an embodiment of the energy conservation 
supporting method according to the present invention, the 
method comprises the steps of memorizing an energy conservation 
table including items of energy conservation means effective at 
reducing the energy consxanption and their effects in advance by 
using a home computer, entering energy consumption of each 
month during one or more years in the past, estimating energy 
consiaraption by usage in each month in accordance with the 



variation of the energy consumption in each month, selecting a 
plurality of effective energy conservation means from the 
energy conservation table in accordance with the energy 
consumption by usage so as to display the selected energy 
conservation means, setting a target value of the energy 
consumption obtained by subtracting energy conservation 
prediction quantity by the selected energy conservation means 
from the energy consumption in the past, detecting an energy 
consumption measured value using means for entering a measu^red 
value of the integrating meter for the energy consumption 
automatically, and comparing the target value with the measured 
value for evaluation. 

Since the energy consimiption by usage such as for 
lighting and power or for air conditioning can be estimated 
from the variation of the energy consumption of each month in 
the past, the state of the energy consun5)tion in each family 
can be grabbed concretely. Then, plural effective energy 
conservation means are selected from the energy conservation 
means (the energy conservation devices and effort items) 
cumulated as a database and are displayed, so that an 
appropriate energy consimiption target value can be set in which 
energy conservation prediction quantity (energy conservation 
effect) due to the selected energy conservation means is taken 
in account* 

As the above-mentioned energy conservation means are 
preferably classified into means for performing energy 
conservation by installing an energy conservation device 
effective at reducing energy consumption and means for 
performing energy conservation by effort of family members 
without installing an energy conservation device so as to be 



Included in the energy conservation table. 

Preferably, a target value is determined from the 
target value of the present month, a measured value is detected 
every day, and comparison of the target value with the measured 
value is performed every day. For example, the consumption 
target value of a day can be calculated from the energy 
consiomption target value of the present month by prorated daily 
basis calculation. However, if the consumption target value of 
a day is calculated only by the prorated daily basis 
calculation, there is a case where validity of the target value 
is lost, e.g., when the target value cshanges rapidly at the 
boundary of months or due to weather condition. In this case, 
it is preferable to correct the target value. 

Especially, since weather change has a large 
influence, weather forecast may be obtained regularly everyday, 
and if it differs from average atmospheric temperature by a 
predetermined value, the variation may be corrected. 

In daily comparison and evaluation, it is preferable 
to display a cumulative value obtained by cumulating the 
difference between the daily target value and the daily 
measured value from the first day of the present month. 
Preferably, the method fxirther comprises the step of displaying 
an action guide including means for performing the energy 
conservation by effort of the family members from the energy 
conservation table so as to encourage effort of the energy 
conservation when the cumulative value is negative and the 
absolute value thereof exceeds a first threshold value. 

More preferably, the method comprising the step of 
executing forced energy conservation of predetermined equipment 
when the cumulative value is negative and the absolute value 



thereof exceeds a second threshold value that is larger than 
the first threshold value • Namely, in the above-mentioned step 
of displaying the action guide, the action guide including the 
means for executing the energy conservation is merely displayed 
on the display device for urging effort of energy conservation, 
while human being performs the means. In contrast, in the step 
for executing forced energy conservation, the computer decides 
the necessity and selects energy conservation means, and forces 
the execution. For example, the computer may cut off power 
supply to a television set or an air conditioner or change set 
temperature of the air conditioner if possible. This is a 
measure that puts a higher priority on energy conservation than 
on comfort. 

The above-mentioned step for executing the forced 
energy conservation such as stopping power supply to equipment 
can be performed only during a predetermined time slot, e.g., 
during a bedtime. Thus, deterioration of comfort can be 
relieved. 

An apparatus for supporting domestic energy 
conservation performing the above-mentioned method according to 
the present invention comprises a storage device for storing 
energy conservation table including items of energy 
conservation means effective at reducing the energy consumption 
and their effects in advance, an input device for entering 
energy consimption of each month during one or more years in 
the past, a consumption-by-usage estimating portion for 
estimating energy consumption by usage of each month in 
accordance with the variation of the energy consumption in each 
month, an energy conservation means selecting portion for 
selecting a plinrality of effective energy conservation means 



from the energy conservation table in accordance with the 
energy consumption by usage, and a target value setting portion 
for setting a consumption target value by subtracting the 
energy conservation prediction quantity of the selected energy 
conservation means from the energy constimption by usage. 

The apparatus further comprises a day target value 
setting portion for setting a consumption target value of a day 
from the energy consiamption target value by usage of the 
present month, a consumption detecting device for detecting a 
day energy consiamption measured value, and a comparing portion 
for comparing the target value with the measured value. The 
consumption detecting device preferably includes an energy 
consumption detector for detecting total constimption of 
electric power, gas and water supply by energy type, and an 
energy consumption detector by equipnent for detecting 
individual energy consumption of equipment that consumes much 
energy particularly. 

In addition, it is also preferable the apparatus 
further comprises a communication device for obtaining weather 
information regularly via a network, and a target value 
correcting portion for correcting the target value in 
accordance with the weather information. 

In addition, the forced energy conservation 
performing device preferably includes a timer and executes the 
forced energy conservation such as stopping electric power 
supply only in a predetermined time slot. 

In an embodiment of a recording mediim that records 
domestic energy conservation supporting software according to 
the present invention, the recording medium records a program 
comprising the steps of (a) memorizing an energy conservation 



table including items of energy conservation means effective at 
reducing the energy consumption and their effects in advance, 
(b) entering energy consun^tion of eacdi month during one or 
more years in the past, (c) estimating energy consimption by 
usage in each month in accordance with the variation of the 
energy consumption in each month, (d) selecting a plurality of 
effective energy conservation means from the energy 
conservation table in accordance with the energy consumption by 
usage so as to display the selected energy conservation means, 
(e) setting a target value of the energy consumption obtained 
by subtracting energy conservation prediction quantity by the 
selected energy conservation means from the energy consumption 
by usage, (f ) calculating a day consumption target value from 
an energy consumption target value by usage of the present 
month and setting the result, obtaining weather forecast 
regularly every day if necessary, correcting a variation if 
differing from an average atmospheric temperatxire by a 
predetermined value, (g) detecting a day energy consumption 
measured value; and, (h) comparing the target value with the 
measured value for evaluation. 

According to another embodiment of the energy 
conservation supporting method of the present invention, the 
method comprises the steps of converting a consumption target 
value of each energy type into a lighting/heating cost that is 
a COTimon unit, calculating a target lighting/heating cost 
corresponding to a total sum of plural energy constimption 
target values, converting a consumption measured value of each 
energy type into the lighting/heating cost, calculating a 
recorded lighting/heating cost corresponding to a total sum of 
plural energy consumption measured values, and comparing the 
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target lighting/heating cost with the recorded light Ing/heating 
cost for evaluation. 

According to this configuration, consumption of 
plural energy types such as electric power or gas can be 
evaluated as a whole by the converted amount, so the variation 
of the energy consumption can be grabbed easily as a balance in 
a family budget. Fiorthermore , in a family where both electric 
power and gas are used for air conditioning for example, energy 
consultation can be managed as a whole avoiding inconvenience of 
managing the energy consumption individually. 

In still another embodiment, the method further 
comprises the steps of using an integrating meter reader for 
reading a displayed value of an integrating meter of energy for 
grabbing energy consumption of a specific energy consuming 
equipment, operating the energy consuming equijxnent while other 
equipment consuming the energy is maintained in a constant 
operating/non-operating state, and reading the displayed value 
of the integrating meter with the integrating meter reader at a 
predetermined time interval so as to store the read value in a 
storage device. 

According to this configuration, even in the case 
where a family lives in a newly built house or moves to another 
house, the target lighting/heating cost can be set as 
appropriately as possible. Namely, only an electric air 
conditioner in one room is operated under a predetermined 
condition among plural rooms, for example. Then, the displayed 
value of the electric power integrating meter is read every ten 
minutes after starting the operation in the test mode. In this 
way, general electric power consvmiption of the air conditioner 
under a predetermined condition can be grabbed. This test mode 



Is performed for large energy consuming equipment, and the 
target cost lighting/heating cost may be set in accordance with 
the result. 

According to another embodiment of the energy 
conservation supporting method of the present invention, an 
energy conservation supporting method using a computer for 
reducing consumption of energy such as electric power, gas 
and/or water supply used at home is provided. The method 
comprises the steps of calculating reduced portion of expenses 
obtained by energy conservation effect of the energy 
conservation support device when installing an energy 
conservation support device having energy conservation effect 
of reducing energy consumption in a house, calculating a 
payment amount of amortization payment for facility cost when 
the energy conservation support device is installed, comparing 
the reduced portion of the e3q)enses with the payment amount, 
and displaying the comparison result for supporting the 
decision of whether the energy conservation support device 
should be installed or not. 

Preferably, the method further comprises the steps of 
memorizing an energy conservation table or a device list 
including plural energy conservation support device items, 
their energy conservation effects and facility costs in advance, 
entering energy consumption of each month during one or more 
years in the past, estimating energy consumption by usage in 
each month in accordance with variation of the energy 
consumption in eacdi month, and selecting an effective energy 
conservation support device from the energy conservation table 
in accordance with the energy consumption by usage so as to 
install the device. 



According to another embodiment of the present 
invention, the method comprises a first step for determining an 
energy conservation support device that can be expected a 
predetermined target value as an energy conservation effect and 
for installing the determined energy conservation support 
device, and a second step for determining a second target value 
of energy conservation effect due to both the energy 
conservation support device installed in the first step and the 
additional energy conservation support device to be installed, 
and for installing the additional energy conservation support 
device at the time point when amortization period of facility 
cost for the energy conservation support device to be installed 
becomes a predetermined period or less by reduction of the 
expenses obtained by the energy conservation effect or at the 
time point determined by support of another time point 
selection supporting means. 

Moreover, it is preferable that the method further 
comprises a third step for determining a third target value of 
energy conservation effect due to all the energy conservation 
support devices installed in the first step and the second step 
and a still additional energy conservation support device to be 
installed, and for installing the still additional energy 
conservation support device at the time point when amortization 
period of facility cost for the energy conservation support 
device to be installed becomes a predetermined period or less 
by reduction of the expenses obtained by the energy 
conservation effect or at the time point determined by support 
of another time point selection supporting means. 

The payment for a facility cost of the energy 
conservation support device can be started by amortization 
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payment from each installation timing. Thus, the dLnitial 
investment can be zero, and the energy conservation support 
device can be installed easily. 

The method may further include the steps of dividing 
5 the energy conservation effect into a portion allocated to the 
payment for the facility cost and a portion allocated to 
payback to a family budget, and depositing online the portion 
allocated to the payment for the facility cost in a 
predetermined account. 
10 In this case, the payment amount of the amortization 



m 



payment for the facility cost corresponds to the reduced 
portion of expenses due to the energy conservation effect. In 
addition, if there is energy conservation effect exceeding the 



III target value due to energy conservation effort of family 

Q 15 members, the remained portion after allocating to the payment 

fii 

r' for the facility cost is paid back to the family budget. In 

Wl this way, more energy conservation effort can be expected. 

III The above-mentioned predetermined period may be five 

to seven years. This is a period that may be considered 
20 economical for family when taking life of the energy 
conservation support device in account. 

Preferably, the method further comprises the steps of 
obtaining weather information regularly via a network, and 
correcting the target value in accordance with the weather 
2 5 information . 

It is possible to predict generation quantity of 
energy generated by the energy conservation support device 
using solar energy in accordance with duration of sunshine and 
atmospheric teinperature included in the weather information. 
30 Thus, heat storage quantity of a water heater using midnight 
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electrlc power can be adjusted. 

More preferably, the method further comprises the 
step of transmitting data of energy consumption at home 
concerning the measured value and the target value or the 
5 target achievement ratio externally every month. 

For example, a center receives and manages data from 
each family intensively, so that the center can grab the state 
of energy conservation effect in a region or in the entire 
country. 

10 According to an the embodiment of the present 

invention, a system comprises a device installation supporting 
portion for obtaining and displaying information about a model 
to be installed and installation timing in accordance with a 
device list concerning an energy conservation support device 



p 15 having energy conservation effect of reducing energy 

fil 

consumption, an energy conservation effect managing portion for 



III 

Ill accordance with a measured value of energy consumption at home 



calculating and displaying energy conservation effect record in 



after installing the energy conservation support device, an 
20 energy conservation control portion for executing energy 

conservation control so as to increase energy conservation 
effect when the energy conservation effect record is lower than 
a predetermined value, and a payment process portion for 
executing a process or issuing an instruction for depositing a 
25 pa3mient amount of amortization payment for a facility cost of 
the installed energy conservation support device in a 
predetermined account. 

In the present invention, the energy conservation 
support device includes an energy conservation device and a 
30 home energy generator. The energy conservation device is 



equipment having energy conservation effect of reducing energy 
consumption at home though it does not generate energy by 
itself. 'Ehe home energy generator is equipment or a device that 
generates energy in a form that can be used at home and 
generates energy conservation effect at home as a result. The 
home energy generator includes a solar energy using device such 
as a solar cell (a solar power generator) and a solar water 
heater, an aerogenerator, a fuel cell and a micro ttirbine. 

In the first step, the energy conservation device is 
mainly installed. The energy conservation device is relatively 
inexpensive and has high economic efficiency of the facility 
ccxnpared with a home energy generator such as a solar energy 
using device. Furthermore, it is preferable to select also the 
energy conservation effort items of the energy conservation 
table as many as possible with consensus of family members. 

In the second step, a medium scale home energy 
generator such as a solar water heater is mainly installed. In 
the third step, a large scale home energy generator such as a 
solar cell is mainly installed. By delaying the installation of 
the large scale hCMne energy generator in the later step, it is 
expected that a price thereof will be lowered due to widespread 
use. 

The fuel cell or the micro turbine is preferably used 
in the case of living environment where the solar energy using 
device cannot be installed, for example. 

The energy conservation effect is effect that can be 
obtained when energy consumption at home is reduced as a whole. 
The effect of the energy conservation effort is added to the 
energy conservation effect, of course. The energy conservation 
device does not generate energy, but energy consumption can be 
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reduced by using it. The home energy generator generates energy, 
so the consurnption is reduced by the quantity corresponding to 
the generated energy. 

The energy conservation effect is evaluated as 
reduced quantity of expenses such as for electric power, for 
gas or for water supply. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows an example of a house using a supporting 
system according to an embodiment of the present invention. 

Fig. 2 is a block diagram showing an example of a 
supporting system. 

Fig. 3 is a flowchart of the entire process of the 
energy conservation support using the supporting system. 

Fig. 4 is a block diagram showing main functions of 
the supporting system. 

Fig. 5 is a flowchart showing an example of the 
process of the device installation support function. 

Fig. 6 is a flowchart showing an example of the 
process of the energy conservation effect management function. 

Fig. 7 is a flowchart showing an example of the 
process of the energy conservation control function. 

Fig. 8 is a flowchart showing an example of the 
process of the payment process function. 

Figs. 9A and 9B are diagrams for explaining a method 
for determining installation timing. 

Figs. lOA-lOC show an energy conservation effect and 
amortization payment amount in each step. 

Fig. 11 shows an energy conservation effect and 
amortization payment amount in each step of another example. 



Fig. 12 shows steps of installing energy conservation 
support devices. 

Fig. 13 is a general flowchart showing a process in 
the first step by energy conservation supporting software. 

Fig. 14 is a general flowchart showing a process in 
the first step by energy conservation supporting software. 

Fig. 15 is a graph showing electric power consumption 
in eacdi of the past months that is entered. 

Fig. 16 is a graph showing gas consumption in each of 
the past months that is entered. 

Fig. 17 is a table showing the relationship between 
the variation of water temperature and a coefficient k that is 
used for proportional calculation of gas consumption for bath, 
for utility water and for kitchen in each month. 

Fig. 18 is a table showing an example of the energy 
conservation device. 

Fig. 19 is a table showing an example of items of 
energy conservation efforts. 

Fig. 20 shows an example of a display in a graph 
about a target value in each day of the present month and a 
measured value, as well as a cumulative value of the difference 
between the target value and the measured value. 

Fig. 21 is a table showing another example of the 
energy conservation device. 

Fig. 22 is a table showing another example of items 
of energy conservation efforts. 

Fig. 23 shows an example of a table of a solar water 

heater. 

Fig. 24 shows an example of a table of a solar cell. 
Fig. 25 shows an example of a table of electric power 
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quantity generated by a solar cell in each month and correction 
values thereof. 

Fig. 26 shows installation cost and power generation 
cost of a solar cell. 

Fig, 27 shows use forms of energies by usage. 

Fig. 28 is a general flowchart showing an example of 
a process executed by energy conservation supporting software. 

Fig. 29 is a detail flowchart showing a process of 
setting target lighting/heating cost for each month and then 
setting target lighting /heating cost for each day. 

Fig. 30 is a graph showing an example of the 
correlation between an expected atmospheric temperature and 
energy consumption. 

Fig. 31 is a graph showing an example of variation of 
the energy consumption per unit time in each time slot of a day. 

Fig. 32 is a graph showing an example of variation of 
a cumulative consumption of the energy in the time scale. 

Fig. 33 is a flowchart showing a process in a test 

mode. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[General Explanation] 

In Fig. 1, a house HM is supplied with electric power, 
gas and water. Consumption of each utility is measured by 
integrating meter installed by the utility supplier, i.e., an 
integrating wattmeter, an integrating gas meter and an 
integrating water meter. 

Detectors SE1-SE3 read the consumption electrically or 
optically and transmits the measured value (the measured data) 
by a wired or a wireless transmission system to a supporting 
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system 1 that will be explained later. The detectors SE1-SE3 
can be made by combining an optical reader, an optical 
character reader (OCR) and others as shovm in Japanese 
unexamined patent publication NO, 7-105306. 

The house HM is equipped with electric appliances 
including an air conditioner AC, a television set TV, a 
refrigerator RF and lighting fixtures LT, gas appliances 
including a gas water heater WS and a gas cooker BN, and water 
taps (not shown). Such an electric appliance or equipment may 
be referred to as "energy consuming equipment" . The energy 
consuming equipnent consumes energy such as electric power, gas, 
or water supply. 

The water supply is also included in "energy" because 
much energy is consumed for maintaining the water supply 
facilities and sewerage facilities and each family bears the 
cost as utility fee in the same way as the electric power or 
the gas. Use forms of the energies by usage are shown in Fig. 
27. 

A bath in the house HM is provided with a bathtub 
step ESI installed in the first step as being described later. 
A roof of the house HM is equipped with a solar water heater 
ES2 installed in the second step and a solar cell ES3 installed 
in the third step. 

In addition, the house HM has an incoming telephone 
line, which is used for connection with various networks, 
servers or communication equipment. 
[Explanation of Supporting System 1] 

The supporting system 1 is a computer for supporting 
reduction of energy that is consumed in the house HM. 

As shown in Fig. 2, the supporting system 1 comprises 
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a display device 11, a keyboard 12, a mouse 13, a printer 14, a 
processor 15, a main memory 16, a hard disk drive 17, a 
removable disk drive 18, a communication device 19, an energy 
consumption detector by energy type 20, an energy consumption 
detector by equipment 21, a forced energy conservation 
performing device 22 and other various interfaces • 

The display device 11 can be a liquid crystal display 
(LCD) or a cathode ray tube (CRT) and is used for various 
displays including displays for inputting energy consumption 
data and various setting and displays of an energy conservation 
action guide and an energy conservation effect. The keyboard 12 
and the mouse 13 are used for inputting data and for various 
setting. The printer 14 is used for printing graphs showing 
target values of energy consumption and transition of measured 
values that are displayed on the display device 11. 

The processor 15 processes the input data in 
synchronization with energy conservation supporting software (a 
program) that will be explained later and outputs the result to 
the display device 11 or the printer 14. Thus, various 
functions KN1-KN4 are realized as being explained later. 

The main memory 16 is a semiconductor memory that is 
used for loading a program executed by the processor 15 and for 
memorizing the input data. The supporting system 1 in this 
embodiment has the hard disk drive 17 and the removable disk 
drive 18 as auxiliary storage devices. The hard disk drive 17 
is used for storing the program and the data. The removable 
disk drive 18, which is used mcuLnly for initial load of the 
program and backup of data, can be an optical disk drive or a 
magneto optical disk drive. 

The communication device 19 is used for acquiring 
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various information via the Internet or other networks. For 
example, the latest information about specifications and prices 
of available energy conservation support devices and the latest 
weather information can be acquired via the Internet or other 
networks. The commxanication device 19 is also used for online 
banking for depositing or paying amortization for the energy 
conservation devices. 

The energy consumption detector by energy type 20 
detects energy consumption by energy type in accordance with 



13 10 data received from the detectors SE1-SE3. 



The energy consumption detector by equijxnent 21 



y3 detects consumption of electric power, gas or water supply of 

ifl each of large apparatuses such as a refrigerator, a television 

set, an air conditioner or a water heater, which consumes 
15 relatively mucdi energy. For electric power for example, a non- 
contact type c\irrent detector can be used for detecting current, 
1^ so that the power consumption can be estimated by multiplying 

the detected current, the voltage and the power factor. Some 
types of the non-contact type current detectors, e.g., an 
20 electromagnetic type and a Hall device type are commercialized. 
For gas or water supply, a flowmeter can be inserted in a 
supplying branch conduit so that the consumption can be 
detected. The above-mentioned non-contact type current detector 
or the flowmeter is provided for each of the large appliances 
25 so as to constitute the energy consumption detector by 
equipment 21. 

The forced energy conservation performing device 22 
is inserted in the power supplying line of a television set or 
an air conditioner for example for stopping the power supply 
30 forcedly. It can be used in a combination with a time switch so 
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as to enable or disable the power supply diiring a predetermined 
time slot. Furthermore, if temperature or air volume of the air 
conditioner can be set by control of the processor 15, means 
for performing the setting are included in the forced energy 
5 conservation performing device 22, If temperature or air volume 
of the air conditioner can be set by using an ultraviolet 
remote controller, an adapter device may be made as the energy 
conservation performing device 22 by combining the function 
similar to the ultraviolet remote controller with the function 
Q 10 of communication with the processor 15. 
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pi personal computer system) and specialized energy conservation 

flf 

^ supporting software (a program), and if necessary the special 

'01 15 devices including the energy consumption detectors by energy 

H type 20, the energy consumption detectors by equijxnent 21 and 
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The above-mentioned supporting system 1 can be 
constituted by using a usual computer system (especially, a 



the forced energy conservation performing devices 22. In 
addition, a specially made thin computer that can be hung on a 
wall may be used for constituting the supporting system 1. 

20 The energy conservation supporting software is 

provided in a form recorded in a storage medium 23 such as a 
CD-ROM, so as to be installed in the hard disk drive 17 via the 
removable disk drive 18. However, other forms can be used. For 
example, the software to be executed can be downloaded from 

25 another computer connected via the communication device 19 or 
from a server on a network. Alternatively, the software can be 
integrated in a microcomputer chip. 

As shown in Fig. 3, the supporting system 1 is used 
for performing the first step SPl, the second step SP2, and the 

30 third step SP3. 
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In these steps SP, an energy conservation support 
device is installed, i.e., a type is selected and installed, 
energy conseorvation effect of the installed energy conservation 
support device is managed, energy conservation control for 
improving the energy conservation effect is performed if 
necessary, and amortization payment of the device is performed 
online. These functions of the supporting system 1 are shown in 
Fig. 4. 

Moreover, the type of the energy conservation support 
device in a step SP is different from that in another step SP. 

Namely, the energy conservation support devices 
include the energy conservation device and the home energy 
generator. The energy conservation device is used for obtaining 
energy conservation effect. The home energy generator is used 
for generating energy in a form that can be used at home, 
resulting in energy conservation effect. The home energy 
generator can be a solar energy using device such as a solar 
cell or a solar water heater, an aerogenerator, a fuel cell and 
a micro turbine. 

In the first step SPl, an energy conservation device 
is a main target of installation, because the energy 
conservation device is relatively inexpensive, has a high 
economic efficiency, and is easy to install. In the second step 
SP2, a middle scale home energy generator such as a solar water 
heater is a main tcirget of installation. In the third step SP3, 
a large scale home energy generator such as a solar cell is a 
main target of installation. A fuel cell or a micro turbine is 
installed in the case of a house environment where the solar 
energy using device cannot be installed. 

As shown in Fig. 4, the supporting system 1 has a 
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devlce Installation support function KNl, an energy 
conservation effect management function KN2, an energy 
conservation control function KN3, a payment process function 
KN4 and other functions. 

In the first step SPl^ energy consxamption in the past 
one year or a few years is entered first. For example, an 
energy payment record is entered, a conversion table of the 
energy fee is memorized in advance, an average measured value 
of the energy consumption in each month is determined, and the 



13 10 energy consumption by usage is estimated from variation of the 

& 

energy consumption in each season, as being explained later • In 



accordance with this estimation, an energy conservation support 



device can be selected, 

fll 

I The device installation support function KNl is a 

Jfs 15 function for supporting the user to decide of which type and on 



which timing to install an energy conservation support device. 
The device installation support function KNl shows choices of 
the energy conservation support device to be selected and 
predicted values of energy conservation effect due to the 
20 choices • 

As shown in Fig. 5, a measured value in the past is 
entered first (in the case of the first step), or the record in 
the past is grabbed (in the case of the second and the third 
steps) (#11). Consiamption records by usage are grabbed (in the 

25 case of the first step), or the target of reduction is grabbed 
(in the second and the third steps) (#12). 

The specifications of various energy conservation 
support devices are referred (#13). On this occasion, tables 
TBI, TBS, TBS and TB6 shown in Figs. 18, 21, 23 and 24 are 

30 referred to. In addition, tables TB2 and TB4 about items of the 
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energy conservation efforts shown in Figs. 19 and 22 are 
referred, so that the energy conservation efforts are added. It 
is desirable that a whole family joins the consultation so as 
to add as many items as possible, 
5 Then, the energy conservation effect when the energy 

conservation support device is installed is calculated 
including the effect of the energy conservation effort (#14). 
On this occasion, the energy conservation effect is calculated 
3 as a reduced portion of the expense, e.g. , a reduced portion of 

10 an electric power fee due to the same. 

CI 

4; A facility cost when the energy conservation support 

f 

P amortization payment is calculated (#15) 



device is installed is entered, and the payment amount of the 



The reduced portion of the expense is compared with 
pj 15 the facility cost (#16). On this occasion, type selection logic 

ff^ for selecting a type and timing selection logic for determining 

III. 

13 installation timing are used. The comparison result is 

^ displayed as the predicted veuLue for supporting the decision 

whether the energy conservation support device should be 
20 installed or not (#17). 

As the predicted value for example, energy reduced 
quantity due to the predicted energy conservation effect, 
reduced quantity of the expenses in a year (energy conservation 
expectation amount) due to the energy conservation effect, the 
25 facility cost of the energy conservation support device or the 
amortization payment amount thereof and a ratio of the facility 
cost to the energy conservation expectation amount 
(magnification) T are shown. 

The magnification T of the facility cost to the 
30 energy conservation expectation amoimt Indicates how many years 
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±t takes for the facility cost of the energy conservation 
support device pay for itself by the energy conservation effect. 

In addition, it is indicated what percentage of the 
energy consumption have to be reduced so that the energy 
5 conservation effect can finance the amortization payment amount 
of the facility cost of the energy conservation support device 
as the predicted value. 

Moreover, it is indicated from when the energy 
conservation effect can finance the amortization payment amount 
i'S . 10 of the facility cost of the energy conservation support device 
m^l and the installed energy conservation support device, i.e,, 

III ^en the energy conservation support device can be installed, 

ff^ Moreover, it is indicated how much amount can be 

■rii 

$ reduced to the housekeeping when energy conservation effect 

|y 15 exceeding the target value is generated as the energy 
1^ conservation support device is installed ♦ 

III In this way, a type of the energy conservation 

III 

support device to be a candidate of installation and the 
installation timing are displayed. The user decides whether the 

20 energy conservation support device should be installed or not, 
decides the type of the energy conservation support device to 
be installed, and decides the installation timing. 

When calculating the predicted value of the energy 
conservation effect, the energy conservation effect being 

25 expected due to the installation of the energy conservation 
support device is subtracted from the measured value of the 
energy consumption by usage in one year or a few years in the 
past, so that the consumption target value by usage is obtained. 
Each usage is added for each energy type, so that the 

30 consxamption target value (consumption target value) of each 
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eriergy type is obtained. 

This consiamption measured value and the consumption 
target value are also converted into an amount by adding an 
average price rate of the monthly usage range and are memorized 
5 as price data, too. 

The consumption target value by usage is obtained 
from the consumption measured value by usage here. However, 
instead of the consumption measured value by usage, the 
consumption measured value by energy type can be used for 
|;| 10 calculating the consumption target value. 

Next, the energy conservation effect management 



01 function KN2 is a fiinction in which after the energy 

||2 conservation support device is installed, the consumption 

^ measured value of the energy consumption in a month or a day in 

fll 15 the house HM is compared with the consumption target value, and 

IP it is shown how much effect is really obtained from the 
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predicted energy conservation effect. 

As shown in Fig. 6, the consumption target value is 
calculated (#21). If correction of the consumption target value 

20 is necessary, the correction is performed (#22 and 23). A 
measured value of consumption by energy type and a measiared 
value of energy quantity generated by the home energy generator 
are entered (#24). In accordance with the entered measured 
value, the consumption measured value is calculated (#25). In 

25 order to show the record of the energy conservation effect, the 
consumption measured value is subtracted from the consxamption 
target value so as to obtain the energy conservation measured 
value, for example, which is cumulated by month so as to obtain 
a cumulative value, and the cumulative value is displayed in a 

30 form such as a graph (#25). 
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If the cumulative value is positive, the energy 
conservation target is achieved. If the cumulative value is 
negative, the target is not achieved. Although energy can be a 
unit of the cumulative value, it is better to convert it into 
5 amount for easy understanding. The energy conservation includes 
saving water. 

As the consumption target value ^ the consumption 
target value is used that is generated by the device 
installation support function KNl. However, in the energy 

13 10 conservation effect management function KN2, consumption target 

£!| 

P value is corrected in accordance with a weather condition 
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(weather information) such as duration of sunshine for the day 
and the atmospheric temperature. 

For example, if duration sunshine for the day is 

15 longer than a normal year, the electric power generated by the 
solar cell increases, and the temperature of the water heated 
by the solar water heater rises, so that the consimiption target 
value can be lowered. If the atmospheric temperature is higher 
than a normal year, the temperature of the water heated by the 

20 solar water heater Increases, and the room temperature is also 
apt to rise, so that the constimption target value can be 
lowered in the winter months and is raised in the summer months. 

Furthermore, the power generation quantity of the 
solar cell is corrected in accordance with the weather 

25 condition after obtaining the average power generation quantity 
for the corresponding day from a table TCI shown in Fig. 25, 
for example. When the power generation quantity corrected by 
duration of sunshine is determined, the consumption target 
value is corrected by increasing or decreasing the consun^tion 

30 target value by the portion corresponding to the power 
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generatlon quantity. 

As a concrete control, for example, in accordance 
with dtoation of sunshine and the atmospheric temperature, 
quantity of the hot water cumulated by the water heater 
5 utilizing an economy electric power at night in the previous 
day is adjusted. 

By the energy conservation effect management function 
KN2, the above-mentioned correction and adjustment are 
|;^L performed • 

13 10 The weather information is obtained periodically via 

13 

the Internet or other networks. For example, in the web page 
1^ related to Japan Meteorological Agency or in a specialized web 

page of an agent for this system, an average atmospheric 

III 

^ temperature of recent three hours for each region is released 

13 

fii 15 at a certain time every day. The average atmospheric 
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temperature is indicated by the deviation from the atmospheric 
temperature of a normal year. The data can be automatically 
downloaded. 

The energy conservation control function KN3 performs 
20 an energy conservation control for raising the energy 

conservation effect in accordance with the extent that the 
record of the energy conservation effect is not as sufficient 
as expected. 

Concerning an energy conservation control for example, 
25 an action that the user should take for raising the energy 

conservation effect when the above-mentioned cumulative value 
is negative and exceeds a first threshold value, i.e., when the 
energy conservation effect is insufficient , is shown as an 
energy conservation action guide (#31 and 32). If the 
30 cumulative value exceeds a second threshold value that is 
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liigher than the first threshold value, i.e., if the energy 
conservation effect is very insufficient to the target, an 
energy conservation forced execution for stopping the energy 
consuming equipment is performed (#33 and 34). 

The payment process function KN4 is a function for 
transmitting a payment amount of the amortization payment for 
the facility cost of the installed energy conservation support 
device to a predetermined account online, or issuing the 
instruction for the transmission. It is also a fxonction in 
which if the energy conservation effect exceeds the 
amortization payment amount, the excess amount is transmitted 
to an accoxmt designated by the user online or the instruction 
for the transmission is issued so that the excess amount is 
paid back to the family budget. 

As shown in Fig. 8, the amortization payment amount 
of the facility cost of the energy conservation support device 
is transmitted on a predeteraiined due date, or the instruction 
for the transmission is issued (#41). If there is an excess 
amount due to the energy conservation effect, it is added to 
the account as a payback to the family budget, or the 
instruction for the payment is issued (#42). 

It is also possible to use the payment process 
function KN4 of the supporting system 1 for paying the utility 
fee such as an electric power fee of each month or for 
instructing the payment. The account that is necessary for 
receiving or sending money can be opened by the name of the 
user or a person related to the user. Instead of receiving or 
sending the money directly, it is possible to issue an 
instruction for the reception or the transmission as mentioned 
above, or to give an approval for drawing the money. 



[Installation Timing of the Energy Conservation Support Device] 

Next, the installation timing of the energy 
conservation support device will be explained. 

In Figs. 9A and 9B, the horizontal axis of a graph 
denotes the time (year and month) t, and the vertical axis 
denotes a remained debt amount Pz of the facility cost* The 
remained debt amoiint Pz is also referred to as an "investment 
amount", since the amount corresponding to it is invested as a 
facility cost. 
First Step SPl 

It is supposed that the installation timing tSPl in 

the first step SPl is zero year (t = 0). 

First, in the first step SPl, the supporting system 1 
is operated so as to display energy conservation support 
devices to be targets and predicted values of the energy 
conservation support devices. The user decides which energy 
conservation support device to be installed referring to the 
display. The decided energy conservation support device is 
actually installed. 

A facility cost (a purchase price) of the energy 
conservation support device to be installed is denoted by PI. 
However, in the first step SPl, the supporting system 1 is 
installed along with the energy conservation support device, so 
the total amount of them is the facility cost. Here, the 
facility cost PI is supposed to be 200 thousands yen. 

It is supposed that the energy conservation effect 
due to the energy conservation support device to be installed 
is 20%. Namely, it is expected that 20% of the energy 
consumption will be reduced. Supposing that an average annual 
measured value of the domestic electricity and heating expense 
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is 240 thousands yen, the reduced quantity (the energy 
conservation expectation amount) r\l of the annual electricity 
and heating expense due to the energy conservation effect is 
¥240,000 X 0.2 « ¥48,000. 
5 The payment period Tl can be calculated by the 

following equation. 

Tl = Pl/ril. 

Here, it is approximately 4.2 years. 
1'=^ After that, the time tl passes, and the remained debt 

II 10 amount Pzl can be derived from the following equation. 

Pzl = PI X (Tl - tl)/Tl. 

P Second Step SP2 

m 

III Next, in the second step SP2, referring to a device 
l^l list for the second step SP2, it is decided which energy 

f^^ 15 conservation support device should be installed, in the same 
III way as in the first step SPl. 

III A facility cost of the energy conservation support 

device to be installed is denoted by P2. Here, the facility 
cost P2 is supposed to be 300 thousands yen. 

20 It is supposed that the energy conservation effect 

due to the energy conservation support device to be installed 
is 10%, The energy conservation expectation amount ri2 due to 
the energy conservation effect is ¥240,000 x 0.1 = ¥24,000. 

The payment period T2 for all the installed energy 

25 conservation support devices can be derived from the following 
equation . 

T2 = (P2 + Pzl)/{Til + Ti2). 

The installation timing tSP2 is set so that the 
payment period T2 is within a predetermined period, i.e., 
30 within five through six years, or within five through seven 
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year s. 

Namely, supposing that the total amount of the 
remained debt amount Pzl of the facility cost of the energy 
conservation support device Installed In the first step SPl and 
the facility cost P2 of the energy conservation support device 
to be Installed In the second step SP2 will be paid In 
amortization payment by the total amount of the energy 
conservation expectation amounts rjl and t]2 of both the energy 
conservation support devices, the time tl is determined so that 
the period for completion of the payment (an amortization 
period) is within five through seven years. In the period tSP2, 
the energy conservation support device of the second step SP2 
is Installed. 

After that, the remained debt amount Pz2 when the 
time t2 passed is derived from the following equation. 

Pz2 = (P2 + Pzl) X (T2 - t2)/T2 
Third Step SP3 

Next, in the third step SP3, similarly to the second 
step SP2, it is decided vrtiich energy conservation support 
device should be installed. 

The facility cost of the energy conservation support 
device to be installed is denoted by P3. Here, it is supposed 
that the facility cost P3 is ¥2,000,000 in the first step SPl 
and will become ¥750,000 after five years due to a mass 
production effect. 

It is supposed that the energy conservation effect 
due to the energy conservation support device to be installed 
Is 30%. The energy conservation escpectation amount ti3 due to 
the energy conservation effect is ¥240,000 x 0.3 = ¥72,000. 

The payment period T3 of all the installed energy 
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conservatlon support device is derived from the following 
equation. 

T3 = (PS + Pz2)/(ti1 + ri2 + y]3) 

The installation timing tSP3 is set so that the 
payment period T3 is within a predetermined period, i.e., 
within five through six years, or within five through seven 
years . 

Namely, supposing that the total amount of the 
remained debt amount Pz2 of the facility cost of the energy 
conservation support device installed in the first step SPl and 
the second step SP2 and the facility cost P3 of the energy 
conservation support device to be installed in the third step 
SP3 will be paid in amortization payment by the total amount of 
the energy conservation expectation amounts r|l, r]2 and r]3 of 
all the energy conservation support devices, the time t2 is 
determined so that the period for completion of the payment (an 
amortization period) is within five through seven years. In the 
period tSP3, the energy conservation support device of the 
third step SP3 is installed. 

In this way, in each step the installation timings 
tSP2 and tSP3 of the energy conservation support device are 
determined, so that each of the energy conservation support 
device can be paid completely in amortization payment by the 
energy conservation effect of the installed energy conservation 
support device without any initial investment. 

Concerning the energy conservation support device 
installed in the first step SPl, the amortization payment of 
the facility cost is completed after the introduction of the 
second step SP2. After that, the energy conservation effect can 
be obtained with zero facility cost. Accordingly, the 
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amortization payment period is shortened, which contribute 
early introduction of the third step SP3. 

In addition, a large scale hc»ne energy generator such 
as a solar cell is expected to become less expensive due to 
further widespread use. Therefore, by installing them in the 
third step SP3, less expensive installation can be possible, so 
that the installation of the energy conservation support device 
in house becomes easier. 

Although there are usually two or three years as an 
interval between the actual installation timings tSPl, tSP2 and 
tSP3 of the energy conservation support devices, the interval 
can be shortened or elongated appropriately. In addition, it is 
possible to pay the facility cost PI in the first step SPl in a 
limp s\m payment rather than the amortization payment, for 
example. In this case, it is also possible to introduce the 
first step SPl and the second step SP2 simultaneously (see Fig. 
11)- 

Energy Conservation Effort 

Although the energy conservation effect finances the 
facility cost in the above explanation about the installation 
timing, it is expected that the energy conservation effect 
exceeds the target value due to the energy conservation effort 
in the family. In this case, the balance except the portion 
corresponding to the payment of the facility cost is paid back 
to the family budget. 

Namely, as shown in Fig. 12, 10-20% of the energy 
conservation effect is expected due to the energy conservation 
effort in the first step SPl. The economical effect obtained by 
the energy conservation effect is paid back to the family 
budget. Similarly, in the second and the third steps too, 10- 
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20% energy conservation effect is expected due to the energy 
conservation effort • 

According to the report of the foundation company 
"Energy Conservation Center" , the average measured value of the 
energy conservation effort is 20% on the basis of monitoring 
900 people, 
[Concrete Example] 

Next, a concrete example of the process and the 
operation of the supporting system 1 will be explained. 

Figs. 13 and 14 show a general flowchart of a process 
performed by the energy conservation supporting software in the 
first step SPl. First, after explaining the general process in 
accordance with this general flowchart, a detail explanation of 
each process will be added. 

In Step #101 of Fig. 13, energy consumption in one or 
more years in the past is entered. It is desirable to input 
consumption over three years or so not only the previous year, 
so that the average of the energy consxmiption in the same 
months of the past years is calculated as the energy 
consumption of the month. If the past energy consumption is 
recorded in family budget books or receipts of utility payment 
from the account, the consimption can be calculated from a 
predetermined conversion formula. 

In Step #102, energy consumption by usage in each 
month is estimated in accordance with the variation of the 
energy consimiption in each month. For example, in the electric 
power consimiption of each month, the electric power consumption 
for lighting and power as well as the electric power 
consimiption for air conditioning is estimated. Similar 
estimation is performed about gas and water supply, too. The 
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estimation result is temporarily stored in the main memory 16 
or the hard disk drive 17. More concrete method for the 
estimation will be e^cplained later. 

In Step #103 , it is decided whether an energy 
conservation device is installed or not* The energy 
conservation device includes an energy conservation water 
saving bathtub step (see Japanese unexamined patent publication 
NO. 10-192180), a device for utilizing hot water in a bathtub 
after taking bath (see Japanese unexamined patent publication 
NO. 10-227465), a double-glazed window, a radiant heat tjpe 
electric heater, a device for cutting power consumption in the 
dormant state, for example. 

When installing an energy conservation device, an 
optimal energy conservation device is selected in accordance 
with the consumption by usage in each month (Step #104). In 
addition, the energy conservation effect due to the energy 
conservation device is predicted (Step #105), which is 
output ted on the display device 11 or other devices. Usually, 
the installation of the energy conservation device is performed 
considering the ratio (the magnification) of the facility cost 
to the energy conservation effect. If no 
energy conservation device is installed in Step #103, the 
energy conservation will be obtained only by human's efforts. 
In this case, the target of effort is set (Step #104'), and the 
energy conservation effect is predicted in accordance with the 
target (Step #105). 

If it is decided the energy conservation effect is 
insufficient as a result of the prediction of the energy 
conservation effect (No in Step #105 the process goes back 
to step #103 so as to install an additional energy conservation 
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device or to set the target of effort. It Is desirable to 
install the energy conservation device or to set the target of 
effort so that the energy conservation effect (prediction) that 
is more than 10%, preferably 20% of the energy consumption in 
5 the past can be obtained. In addition, it is desirable that the 
desired energy conservation effect (prediction) can be obtained 
by installing the energy conservation device, and the energy 
conservation effect is increased as much as possible by setting 
the target of effort. 

IJI 10 If it is decided that the energy conservation effect 

(prediction) is sufficient, the installation of the device is 

ffl decided, and the device is purchased for actual installation. 

pj Then, the process goes to the next Step #106. 

In Step #106, the energy consumption target value of 
15 the present month is set. The target value is set for each 

|ri energy type such as electric power or gas, more preferably, for 

6- 



m 



each usage such as for lighting, for power or for air 
conditioning. Using the display device 11, the keyboard 12 and 
the mouse 13, the target value is set in an interactive form. 
20 In accordance with the prediction of the energy conservation 
effect performed in Step #105, the processor 15 calculates the 
recommended target value. 

In the next Step #107 the consvimption target value by 
usage in the day is set. Namely, the consumption target value 
25 of the day is set by calculating on the prorated daily basis 

from the consumption target value by usage in the present month 
set in the previous step. 

In the next Step #108 it is decided whether the 
target value of the day should be corrected or not. If the 
30 correction is necessary, the correction is performed in Step 
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#109. This correction includes the correction for suppressing 
the difference between tlie last day of the last month and the 
first day of the present month generated by the simple prorated 
daily basis calculation, the correction considering a variation 
of the weather condition and others. It may also includes the 
correction for complementing the difference between the prevent 
energy conservation value halfway and the energy conservation 
target of the present month by the energy conservation effort 
as much as possible. 

In Step #110, the energy consumption measured value 
is detected. In accordance with the information detected by the 
energy consumption detector by energy type 20, a total 
consumption of each energy type in the day is detected. In 
addition, in accordance with the information detected by the 
energy consumption detector by equipment 21, energy consumption 
of large equipment is detected. Thus, energy consumption by 
usage can be estimated. However, if the evaluation of the 
energy consxmption by usage is difficult, at least a total 
consumption of each energy type is detected. 

In Step #111 of Fig. 14, the target value is compared 
with the measured value. The target value of the day is 
compared with the measured value, and the halfway result of the 
present month is evaluated in comparison. In accordance with 
the comparison result, the action guide for the energy 
conservation is displayed on the display device 11 (Step #112). 
Exan^jles of the action guide will be explained later. Moreover, 
if it is decided to be an urgent state for the energy 
conservation in Step #113, an energy conservation forced 
execution process is executed in Step #114. This means forced 
shutoff of the power supply or change of the operational 



m 
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condition performed by the forced energy conservation 
performing device 22. 

The above-mentioned process from Step #107 through 
Step #114 is performed by a unit of day. However, it is 
5 desirable that the process from Step #110 though Step #114 is 
performed by a xinit of time slot, an hour or in real time. 

VRien a month (the present month) passes (Yes in Step 
#115), the energy conservation effect is calculated in Step 
#116. Namely, the energy consumption measured value of the 

Si 

O 10 present month is compared with the energy consumption in the 

past corresponding month that was entered in Step #101, and the 
difference is considered to be the energy conservation effect. 

Then, in Step #117, the energy conservation effect of 
IJl the present month is converted into an amount, which is 

II 15 deposited online in a predetermined account. This online 

deposit is performed by using the ccmminication device 19. The 
fIJ deposited amount becomes a fund or an amortization payment for 

an energy conservation device or a home energy generator. 

After that, the process goes back to Step #103 of Fig. 
20 13, and a new installation or additional installation process 
of an energy conservation device is performed. Then, in Step 
#106 the energy consumption target value of another month is 
set, so that the above-mentioned process is repeated. However, 
the process from Step #103 through Step #105 concerning the 
25 installation of the energy conservation device can be performed 
every few month or every season if necessary. 

Fig. 15 is an example of a graph showing the electric 
power consumption in each month during a period of one or more 
years in the past that was entered in the process of Step #101 
30 explained above. Referring this figure, the explanation will be 



added about the process In Step #102 for estimating the 
electric power consxjitiptlon by usage In each month In accordance 
with the variation of the electric power consx:imptlon in each 
month. 

Fig. 15 shows the variation of the electric power 
consumption in a typical family in which an electric air 
conditioner is used for air conditioning. This graph is 
obtained by entering the electric power consumption by month 
during the period of more than one year in the past. Usually, 
the electric power consumption of months during the period of 
two years or more is entered, and an average value of each 
month is calculated for improving the accuracy. In addition, if 
the period of absence due to a travel or others is known, it is 
desirable to correct the electric power consumption of each 
month by prorating the same considering the number of the 
absent days. 

It is known that v^en the electric power consumption 
is divided into the portion for air conditioning and other 
portion for lighting and power, the variation of the electric 
power consumption of each month is generated mainly due to the 
power consumption for air conditioning. Concerning a 
refrigerator that consumes much power, more power is consumed 
in summer than in winter. In contrast, since the winter season 
has longer nights than the summer season has, power for 
lighting is consumed more in the winter season. The variation 
of the power consumed by the refrigerator and the variation of 
the power consumed for lighting are substantially canceled by 
each other. 

Therefore, in Fig. 15, the least electric power 
consumption A in May and October when there is no power 
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consumptxon for air conditioning is estimated to be the 
constant electric power consumption for lighting and power, and 
the remained variation portion is estimated to be the electric 
power consumption for air conditioning. As shown in Fig. 15 for 
example, supposing all the electric power consumption in March 
is denoted by T, the electric power consumption B for air 
conditioning is the difference between the total electric power 
consumption T and the electric power consumption A for lighting 
and power (B = T - A) . 

In this way, the electric power consumption by usage 
in each month is estimated. The variation of the electric power 
consumption shown in Fig. 15 is an example and is actually 
different for each family. For example, in the case of a family 
where electric power is used for cooling but is not used for 
heating, the total electric power constmiption T in winter 
season must be substantially equal to the electric power 
consun5)tion A for lighting and power. Although the variation of 
the electric power consisnption in each month varies differently 
corresponding to the power consumption state of each family, it 
is not so difficult to estimate rough electric power 
consumption by usage from the variation of the power 
consumption in each month as long as the reason of the 
variation is known. 

Fig. 16 is an example of the graph showing gas 
consumption in each month during a period of one or more years 
in the past that was entered in the process of Step #101 
explained above. In the case of gas, it is a little complicated 
compared with the case of electric power. Gas is used mainly as 
an energy source of a water heater, and water temperature 
varies along with seasons. Therefore, gas quantity consumed by 
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the water heater varies along with seasons even if quantity of 
the hot water supply is constant. In addition, hot water is 
also used for utility water (e.g., for washing dishes or 
washing hands and face) as usual recently, so the variation of 
the gas consumption along with seasons may be enhanced by the 
use of the utility water. 

Fig. 16 shows an example of a family where gas is 
used for heating in winter season. When dividing the gas 
consumption into a portion for heating and the other portion 
for bath, utility water and kitchen, the variation of the gas 
consumption in each month includes both the variation due to 
the gas consumption for heating and the variation due to the 
gas consumption for bath, utility water and kitchen. Therefore, 
the variation of the gas consumption for bath, utility water 
and kitchen is estimated in accordance with the variation of 
the water temperature. Namely, since the heat quantity, i.e., 
the gas consumption necessary for obtaining a hot water having 
a certain temperature varies substantially depending on the 
water temperature at the start of heating, the variation of the 
gas consimiption for bath, utility water and kitchen from the 
water temperature that varies corresponding to the season is 
estimated by proportional calculation. 

Fig. 17 is a table showing the relationship between 
the variation of water temperature in each month and 
coefficient k that is used for proportional calculation of the 
gas consumption for bath, utility water and kitchen. In this 
table TAl, the coefficient k has a value proportional to heat 
quantity (energy quantity) necessary for obtaining hot water at 
the temperature of 42 **C, and k is 1 (one) when the water 
temperature is 18°C (in October). Therefore, when the water 
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temperature in each month Is t (°C) , the coefficient k in each 
month is derived from the following equation. 

k = 1 + {(42 - t) - (42 - 18))/(42 - 18) = 1 + (18 - 

t)/24 

5 Here, since the hot water is used most for bath, the 

temperature of the hot water is considered to be 42 °C for 
calculating the coefficient k. Concerning the heat quantity 
necessary for hot water supply for utility water and kitchen, 
the tCTi)erature of the hot water for utility water is 
10 substantially the same as the bath water, and the heat quantity 



kfl for hot water for kitchen is much less than the heat quantity 

m 

|i| for bath. Therefore, the error is small even if the coefficient 

t k having the same value as the hot water for bath is used for 

III the correction. In addition, the coefficient k is calculated on 



15 the basis of October's water temperature of 18°C, because gas 
for heating is not consumed in October and it is considered to 
be substantially an average temperature in the year. For the 
same reason, water tenqperature in May can be the basis of the 
calculation. 

20 The coefficient k of each month derived in the way 

explained above is multiplied on the gas consumption in October 
so as to obtain the gas consimption for bath, utility water and 
kitchen in each month, which are plotted on the graph shown in 
Fig. 17 to obtain the graph shown in the thin curve. Therefore, 

25 the gas consiamption for bath and kitchen shown in the thin 

curve is subtracted from the total gas consumption shown in the 
thick curve to make the gas consumption for utility water. 
Namely, the gas consumption for bath and kitchen is A, the gas 
consumption for heating and utility water is B, and the total 

30 consumption is A + B in March, for example. 
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Slnce the consun5)tion of utility water can be 
measured relatively easily from the volume of the washtub (5 
liter or 10 liter) or others, the gas consumption for heating 
can be estimated by grabbing the consumption of utility water 
in one time or a day. After the installation of the computer, 
the rough consumption of the utility water can be measured 
easily by reading and measiaring the water consumption by the 
computer while only the utility water is used with stopping 
other usage during a certain period. In a family where gas is 
not used for heating, B is the gas consumption for utility 
water. 

In the same way for gas as explained about the 
estimating process of the electric power constimption by usage, 
the variation of the consumption of each month shown in Fig. 16 
is an example and is actually different for each family. In any 
case, as long as a reason of the variation of the consumption 
in eac±L month is known, general gas consumption by usage in 
each month can be estimated from the variation. In the same way 
for the consumption of water supply, the rough consumption by 
usage in each month can be estimated if the variation of the 
consumption in each month during a period of one or more years 
in the past and the reason of the variation are known. 

Fig. 18 is a table TBI showing an example of the 
energy conservation device that is considered to install in 
Step #103. Concerning each of the energy conservation water 
saving bathtub step (see Japanese unexamined patent publication 
NO. 10-192180), the device for utilizing hot water in a bathtub 
after taking bath (see Japanese unexamined patent publication 
NO. 10-227465), the double-glazed window, the radiant heater 
and the device for cutting power consimption in the dormant 
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state, the table TBI Includes a target type of energy (electric 
power, gas or water supply and others), a usage (air 
conditioning, hot water supply and others), energy conservation 
expectation quantity, energy conservation expectation amount 
and facility cost (and a magnification) . The grounds of the 
energy conservation expectation quantity due to the energy 
conservation device (an example of the calculation) will be 
explained below. 

The bathtub step contprises a hard resin hollow-body 
box and a thermal insulator glued inner surface of the box. The 
bathtub step is filled with water, is sunk in the bathtub and 
is fixed to the side of wash space removably. Thus, the hot 
water (water and heat) corresponding to the volume of the 
bathtub step can be saved. 

Supposing water quantity necessary for bathing a day 
is 275 liter, the difference between the bathing temperature 
and the water temperature of 18 *C is 24 "C, the correction 
coefficient calculated from the variation of the water supply 
temperature during a year is 1.1075, a saving rate considering 
a volume ratio of the bathtub to the step and a heat loss is 
0.2, and a heat efficiency of a bath boiler is 0.8, the 
conserved heat quantity per day h is calculated by the 
following equation. 

h ^ 275 X 24 X 0.2 x 1.1075/0.8 = 1,827 (kcal) 

This value is multiplied by 30 (days per month) and 
12 (months per year) , so that the conserved heat quantity H in 
a year becomes 1,827 x 30 x 12 = 657,720 (kcal). 

Furthermore, supposing that the volimie ratio of the 
bathtub to the step is 0.22, the conserved water quantity w in 
a day is 275 x 0.22 = 60.5 (liter). This value is multiplied by 
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30 (days per month) and 12 (months per year), so that the 
conserved water quantity W in a year becomes 60.5 x 30 x 12 = 
21,780 (liter) = 21.78 (m^) . 

The device for utilizing hot water in a bathtub after 
taking bath is a device for utilizing the bathtub for storing 
heat for promoting the second use of the remained hot water in 
the bathtub as a heat source for heating rooms in winter season 
and further use for a flush toilet. 

Supposing the remained hot water quantity is 220 
liter, the effective use temperature of the remained hot water 
is 22^0, the effective using ratio of heat is 0.6, and heat 
efficiency including a conduit loss when replacing with other 
hot water heating facility is 0.8, the conserved heat quantity 
h in a day is 220 x 22 x 0-6/0.8 = 3,630 (kcal) . This value is 
multiplied by 100 (days) that is the number of days in which 
the remained hot water can be used, the conserved heat quantity 
H in a year becomes 3,630 x 100 = 363,000 (kcal). 

In addition, supposing that 70% of the flush water of 
the toilet is supplied from the above-mentioned used water, and 
that the conserved water quantity w in a day is 70 liter, the 
conserved water quantity W is obtained by multiplying the value 
by 30 (days per month) and 12(month per year), i.e., W = 70 x 
30 X 12 = 25,200 (liter) = 25.2 (m^) . 

Next, the energy conservation effect due to the 
double-glazed window or others will be estimated. The energy 
consumption for air conditioning in a living room depends 
largely on the thermal insulation structure of the living room. 
Especially, a normal single-glazed window has a large heat 
transf luent coefficient and much heat loss twice to triple the 
heat loss of the double-glazed window or a wall structure. 
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Therefore, using a double-glazed window, high energy 
conservation effect can be obtained. It Is possible to glue a 
thermal Insulation sheet or a transparent plastic board on the 
single -glazed window so that thermal insulation effect close to 
the double-glazed window can be obtained. 

If the heat transfluent coefficient is reduced from 
5.5 to 3.5 by using the double-glazed window or the alternative 
means, heat loss is reduced by 35 kcal per square meter of the 
window area. If four members of a family model use a living 
room (having the window area of 7 m^) and other three rooms 
(having the total window area of 9 m^) nine hours a day, the 
conserved heat quantity h for air conditioning in a day becomes 
35x(7+9)x9= 5, 040 (kcal). This value is multiplied by 150 
(days) that is the number of days in which the air conditioners 
are used during a year, the conserved heat quantity H in a year 
becomes 5,040 x 150 = 756,000 (kcal). 

However, in the above-mentioned estimation, the 
thermal Insulation effect by curtains before adopting the 
double-glazed window is not considered. If it is taken in 
account, the energy conservation effect by adopting the double- 
glazed window becomes smaller. 

The radiant heater is a low temperature radiation 
type heater such as an under-floor heater or an oil heater. It 
is said that the average room temperatxire can be lowered at 
least 2 *C without impairing comfort compared with a fan heater. 
In addition, the source ten^perature of the radiant heater is 
low. As a result, heat loss is reduced, which contributes to 
the energy conservation. It is suitable for a house having high 
thermal insulation and air tight, which requires a high 
facility cost. Although it is difficult that every house is 
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equlpped with the radiant heater, the energy conservation 
effect thereof becomes approximately 360,000-720,000 kcal (10- 
20%). 

The device for cutting power consimption in the 
dormant state is a device for reducing the power consumption in 
the dormant stat of equipment such as a TV set by cutting off 
the main power source. The device for cutting power consumption 
in the dormant state is used by inserting the same in the power 
source line of equipment such a TV set whose power consumption 
in the dormant state is large. Recently, electric devices using 
a remote controller are increasing, and these devices consume 
electric power in the dormant state for sustaining the waiting 
state for a signal from the remote controller. This electric 
power in the dormant state is said to be up to 10-15% of the 
electric power in the operating state. By using the device for 
cutting power consumption in the dormant state, it is expected 
to conserve the electric power consumption by approximately 2 
kWh per day or 720 kVIh per year. 

In the table TBI shown in Fig. 18, the energy 
conservation expectation amoxint is calculated with conversion 
ratio ¥24.5/kWH for electric power, ¥15.6/1000 kcal for gas and 
¥150/m^ for water supply. Furthermore, magnification inside the 
parentheses in the facility cost cell is a value obtained by 
dividing the facility cost by an annual energy conservation 
expectation arnoxmt. The smaller the magnification is, the 
larger the effect of the installation of the energy 
conservation device is. The magnification is usually 5-6 times, 
and approximately 10 times at most, which is considered to be 
the condition of the installation of the energy conservation 
device. 
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The database of the energy conservation devices as 
shown in Fig, 18 is stored in the hard disk drive 17 of the 
supporting system 1 shown in Fig. 2. In addition, it is 
possible to download the latest information from the database 
on the network via the communication device 19 or to update the 
database stored in the hard disk drive 17, It is also possible 
to update the database using the removable disk drive 18 and 
its storage medium 23. 

Other than the energy conservation device as shown in 
Fig. 18, there are home appliances such as a dishwasher or a 
2 4 -hour bath, which have become popular recently. The dish 
washer has an advantage not only in that the labor is reduced 
compared with hand washing but also in that water consumption 
or consumed heat quantity (gas) is reduced. The 24 -hour bath 
can save water and heat by circulating water in the bathtub. 
Also in the future, various energy conservation devices will be 
developed and commercialized. It is expected that data of 
energy conservation expectation quantity (expectation amount) 
and facility cost of these energy conservation devices are 
cumulated in the databases on the network. 

When selecting an energy conservation device to be 
installed in Step #104 of Fig. 13, the processor 15 refers to 
the energy consumption by usage in the present month or in the 
coming season and the database of the energy conservation 
device explained above, selects an effective energy 
conservation device and make the display device 11 display them. 
In addition, the energy conservation esspectation quantity 
(expectation amount) table TBI shown in Fig. 18 is also 
displayed. Usually, plural candidates of the energy 
conservation devices are displayed, and the user (the operator) 
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ref ers the display \dille using the keyboard 12 or the mouse 13 
for selecting the energy conservation device to be Installed, 
Fig. 19 Is a table TB2 showing an example of means 
for performing the energy conservation by human's effort 
without installing any energy conservation device explained 
above. The energy conservation effort that is apt to become a 
habit without sacrifice of comfort includes washing dishes or 
face in a tub and cutting wastes of lights and other 
electricity . 

It Is known that the consumption of (cold or hot) 
water can be conserved much by washing in a tub using stored 
(cold or hot) water and by stopping washing with water flowing 
out of the opened tap. For example, if 150 liters of (hot) 
water is conserved a day, the consumption of water supply can 
be saved by 150 x 365 = 54,750 liters a year. In addition, if 
the hot water at the temperature higher than normal water by 
30 is used 120 days a year, the consumption of gas heat 
quantity can be saved by 150 x 30 x 120/0.8 = 675,000 kcal per 
year. 

TOiough consejTvation of electricity such as cutting 
wasteful lighting is often carried out in factories or offices, 
but not in average homes. It is said that approximately 755 kWh 
of energy conservation can be expected a year in an average 
home by cutting off wasteful lighting or televisions that are 
not used. 

In the energy conservation by the human's effort, 
special facility cost does not required. It is possible to 
assign the amount corresponding to the energy conservation 
effect to the purchasing cost for equipment such as a computer 
necessary for the energy conservation system. 
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The prediction of the energy conservation effect in 
Step #105 is performed about the energy conservation device to 
be installed in accordance with data of the energy conservation 
expectation value per year, or data of energy conservation 
expectation value per day used for calculating the expectation 
value per year, so that the predicted value of the energy 
conservation effect in the present month is calculated. Also in 
the case where the energy conservation device is not installed 
at first but the energy conservation is performed only by the 
energy conservation effort, the predicted value of the energy 
conservation effect is calculated similarly. 

In setting the target value of the present month in 
Step #106, the processor 15 calculates the recommended target 
value by subtracting the energy conservation predicted value 
(by usage) in the present month from the consumption (by usage) 
in the present month calculated in Step #102 and displays the 
result • The operator confirms the recommended target value or 
corrects the same for setting the final target value* 

Next, the process in Step #109 for correcting the 
consumption target value of the day set in Step #107 by the 
prorated daily basis calculation will be explained in detail. 
The correction is necessary in the case as follows. 

First, if the target value per day is determined by 
the prorated daily basis calculation from the target value per 
month, discontinuity may appear at the boundary between the 
last day of the last month and the first day of the present 
month, so that the target value may vary abruptly. This abrupt 
variation should be relieved by changing the target value 
gradually during the first week of the present month, for 
example, so as to secure the validity of the target value per 
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day, This correction (the smoothing process) is executed by the 
processor 15 automatically. 

Second, if a special event such as reception of a 
guest, absence of a family member, or a TV sports watching for 
5 long hours is planned, it is desirable to correct the target 
value of the day corresponding to the event. This process is 
executed by the processor 15 automatically in accordance with 
the event schedule entered in advance. 

Third, if the weather, especially the atmospheric 
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|-| 10 temperature changes, the energy consumption for air 
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conditioning varies rapidly. Therefore, it is necessary to 
correct the target value of the day after the time and the 
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III target value of the next day in accordance with the weather 



p information. The correction quantity corresponding to the 

15 atmospheric temperature will be explained later. The energy 
conservation supporting system of the present invention uses 
the communication device 19 for obtaining the weather 
information via the network. In accordance with the obtained 
weather information, the processor 15 corrects the target value 
2 0 aut cxnat ically . 

For example, it is necessary to consider not only the 
atmospheric temperature but also air quantity entering the 
house and the air velocity when executing the correction in 
accordance with the variation of the atmospheric temperature. 
25 However, when the first step is introduced, it is considered 
that the heat loss is simply proportional to the difference 
between the room temperature and the atmospheric temperature in 
the case of recent house using aluminum sashes, and that the 
energy consunption veuries by 5% when the atmospheric 
30 temperature varies 1 "C. According to this consideration, the 
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correction can be performed. If the record data are cumulated 
after that. It Is desirable to perform the correction In 
accordance with the recorded data as being explained later. 

Though the correction of the target value is 
performed by the processor 15 automatically in accordance with 
information entered in advance or information obtained via the 
network as explained above, it is also possible to correct the 
target value of the day manueilly considering other 
circumstances . 

The detection of the energy consumption measured 
value in Step #110 is performed by using the energy consumption 
detector by energy type 20. The energy consumption detector by 
energy type 20 can be constituted by using various known 
devices. As one of the simplest method, the displayed value of 
each integrating meter of electric power, gas and water supply 
can be read. Such a reading device can be constituted by 
combining an optical reader and an optical character reader 
(CX:r) as described In Japanese unexamined patent publication NO. 
7-105306, for example. At a predetermined time every day, the 
displayed value of the integrating meter is read to know the 
consumption of today as the difference between the cumulated 
value of today and the cumulated value of yesterday. It is also 
possible to detect the total consumption by energy type by 
using the device similar to the energy consximption detector by 
equipment 21 as below. 

The energy consumption detector by equipment 21 is 
necessary for grabbing not only the total consumption by energy 
type but also the consumption by usage. For example, concerning 
a large electric appliance such as a television set, a 
refrigerator or an air conditioner, a non- contact type current 



-55- 

detector is attached to the power source line, and the general 
value of the consumption electric power can be calculated from 
the product of the detected current, the voltage and the power 
factor. Concerning gas and water supply, a flowmeter is 
inserted in the supplying path for detecting the consumption. 

The above-mentioned integrating meter may be 
installed without a legal problem when the displayed value is 
used only for the consumer. However, the installation is not so 
easy when the supplier objects to it. In the future, it is 
expected that the social request to Improvement of the global 
environment will be strong, and the supplier will be able to 
obtain a merit such as unmanned meter-reading. Therefore, it is 
expected that as national public works the above-mentioned 
integrating meter reader is installed in each house and some 
measures directed toward the improvement of the global 
environment and the information technology will be carried out. 

In addition, if the consimiptlon can be detected in 
non-contact as for electric power, there is not problem about 
safety. It is expected that inexpensive cxarrent meters or 
electric power meters will be available due to meiss production, 
and that they can be attached to the equipment easily. 
Furthermore, concerning the equipment such as an air 
conditioner whose operating time can be managed relatively 
easily, the consiunption can be estimated from the operating 
time. 

The evaluation by comparing the target value with the 
measured value is preferably performed by energy type and by 
usage. However, if it is difficult to grab the measured value 
by usage due to the above-mentioned circimistances , another 
comparison and evaluation can be used. The comparison result is 
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displayed on the display device 11 • For each of the energy 
types such as electric power, gas and water supply, preferably 
for each of the usages of air conditioning, lighting and power, 
the target value of the day and the measured value are 
displayed. In addition, by switching the screen, the halfway 
result in the day of the present month is also displayed. 

Fig. 20 is an example of the graph showing the target 
value and the measured value in each day of the present month 
and the cumulative value of the difference between the target 
value and the measured value • The horizontal axis of the graph 
is the day of the present month. The record of the target value 
is shown by a bar graph, while the cumulative value of the 
difference between the target value and the measured value is 
shown by a line graph. The target value, the measured value and 
the cumulative value in the vertical axis are all converted 
into amount. The additional portion a and the reduced portion b 
of the target value show that the target value is corrected in 
accordance with the above-mentioned weather information or 
other factors. 

If the cumulative value is shifted to the plus side 
as illustrated, it means that the cumulative value of the 
measured value is below the cumulative value of the target 
value, and that it is preferable state where the energy 
conservation target is achieved. On the contrary, if the 
cumulative value is shifted to the minus side, it means that 
the cumulative value of the measured value is over the 
cumulative value of the target value. In this case, it is 
required to maJce the energy conservation effort plus finally in 
the remained days and to achieve the energy conservation target 
of the present month. 
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If the cumulative value Is minus, and the absolute 
value exceeds the predetermined first threshold value, the 
action guide urging the effort of energy conservation is 
displayed on the display device 11 in Step #112 • As the energy 
conservation effort items included in the action guide, there 
are items explained before with reference to Fig. 19 and other 
items such as restriction of the TV watching time, restriction 
of the nvimber of taking bath and reduction of the air 
conditioning ability by changing the set temperature or air 
quantity of air conditioning. These items are also registered 
in the database store in the hard disk drive 17 about the 
conservation target, usage, energy conservation expectation 
quantity and others similarly to the items shown in Fig. 19, 
and preferably are included in the display contents of the 
action guide if necessary. 

In addition, it is possible to perform the predicting 
simulation of the cumulative value when these energy 
conservation effort items are carried on, so as to display 
overlaying on the above-mentioned display of the target value, 
the measured value and the cumulative value. By switching the 
display, the display of the action guide and the display of the 
target value, the measured value and the cumulative value can 
be switched. 

If the cumulative value is minus, and the absolute 
value thereof exceeds the second threshold value that is larger 
than the predetermined first threshold value, it is decided to 
be the energy conservation urgent state in Step #113, and the 
energy conservation forced execution process is performed in 
Step #114. Namely, the processor 15 controls cutoff of power 
supply to a television set or an air conditioner or stop of 
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lighting of the water heater via the forced energy conservation 
performing device 22. Since these forced stop of using 
equipment is a measure putting higher priority on energy 
conservation than on comfort, it is desirable to be activated 
as less times as possible. Therefore, the difference between 
the second threshold value and the first threshold value is set 
to a value sufficiently large. 

In addition, it is possible that the forced energy 
conservation performing device 22 is equipped with a timer and 
that the cutoff of the power supply is executed only during a 
specific time slot. At any time except the specific time slot, 
the equipment can be used without putting high priority on the 
energy conservation, so that the inhibition of comfort can be 
relieved. Furthermore, it is possible that the processor 15 
controls setting of temperature and air quantity of the air 
conditioner via the forced energy conservation performing 
device 22, so that the energy consumption is reduced. The 
equipment such an air conditioner that can be controlled 
externally is not used widely yet. However, this type of home 
aut<^nation has been studied by many manufacturers and is 
already realized in a part. It is expected that a system in 
which a central computer controls home appliances will be 
spread widely in the future. 

The process from Step #116 through Step #118 that is 
executed one month later is a process in which the conservation 
effect of electric power, gas and water supply obtained by 
performing the above-mentioned energy conservation is 
simimarized for each month and is converted into amount, which 
is used for investing in additional energy conservation. Namely, 
the above-mentioned process for assigning the amount to a fund 
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or an amortization payment for purchasing an energy 
conservation device is performed automatically. The processor 
15 deposits money in a predetermined account online via the 
communication device 19. This process can be perfoimed as a 
part of a home banking system that is already realized. 

Thus, the initial investment is minimized, energy 
conservation devices are installed step by step, and the 
facility cost can be depreciated by the amount obtained by 
performing the energy conservation. By this method, the energy 
conservation can be started by a relatively inexpensive energy 
conservation device first, and then an expensive energy 
conservation device having high energy conservation effect can 
be installed gradually. Finally, the amount can be assigned to 
fund for purchasing a home energy generator such as a solar 
cell generating device, a solar heat utilizing device, an 
aerogenerator device, a fuel cell device or a methane gas 
generating device. 

Such a home energy generator is different from the 
above-mentioned energy conservation device, but has the same 
effect of reducing the energy supply quantity (purchasing 
quantity) from the energy supplier, resulting in contribution 
to reducing consumption of fossil energy in the global scale 
and preventing the global warming. By using clean energy such 
as solar energy or wind energy, or utilizing organic wastes, a 
part or the entire of the energy consumed in home can be 
generated domestically. 

In the above-explained embodiment, some variations 
are also explained as appropriate. However, the present 
invention can be embodied in other examples or variations. For 
example, the display of the action guide or others can be 
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performed not in a day cycle but in every time slot or every 
imit time in real time manner. In addition, the installation 
process of the energy conservation device can be performed not 
in every month but in every week or every few months. 

As explained above, according to the method and 
device for supporting domestic energy conservation of this 
concrete example, a ccxnputer is utilized for grabbing the 
energy consumption in each family by energy type such as 
electric power, gas or water supply, and by usage such as for 
air conditioning or lighting and power, predicting the energy 
conservation quantity by installing an appropriate energy 
conservation device or selecting the energy conservation effort 
items and evaluating by comparing the set target value with the 
measured value for an appropriate energy conservation. 

In addition, by depositing the amount converted from 
the energy conservation effect online, an expensive energy 
conservation device having high effect or a home energy 
generator can be purchased easily. Thus, further energy 
conservation can be acdiieved, and the widespread use and cost 
reduction of the energy conservation device and the home energy 
generator can be promoted. 

The table TBS of the energy conservation support 
device shown in Fig. 21 can be added to the table TBI shown in 
Fig. 18 for use. Similarly, the table TB4 of the energy 
conservation effort shown in Fig. 22 can be added to the table 
TB2 shown in Fig. 19 for use. 

Next, a variation of the process and the operation of 
the supporting system 1 will be explained with reference to 
Figs. 28-33. 

In Step #141 of the flowchart show in Fig. 28, the 
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consumptlon target value by energy type such as electric power 
or gas is set. It is desirable to consider the record in the 
past for setting the consumption target value. The detail of 
the setting method will be explained later. 

In Step #142, the consumption target value of each 
energy type is converted into a lighting/heating cost that is a 
common unit. In the case of electric power for example, 
according to the recent electric power tariff set by an 
electric power company concerning the usage -based lighting 
electricity A for a standard family, the minimum fee (the basic 
fee per contract) is ¥301 including electric power up to 15 kWh, 
and the fee for electric power over 15 kWh up to 120 kWh is 
¥18.48 per kWh. It is set that the fee for electric power over 
120 kWh up to 280 kVHi is ¥24.48 per kWh, and the fee for 
electric power over 280 kWh is ¥26.79 per kWh. According to 
this tariff, the power consumption target value of each month 
is converted into the lighting/heating cost. If there is 
consumption of electric power whose fee is defined in another 
tariff such as a midnight electric power fee, the power 
consumption target value is converted into the lighting/heating 
cost in accordance with the other tariff. Also for gas and 
water supply, the consumption target value is converted into 
the lighting/heating cost in accordance with each tariff. 

In Step #143, the total sxm of the lighting/heating 
cost (converted amount of the constmiption target value) 
calculated in the way as es^lained above for each energy type 
is calculated and set as the target lighting/heating cost. The 
set target lighting/heating cost is memorized in the main 
memory 16 or the hard disk drive 17. 

In Step #144, the consumption measured value of each 
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energy type Is measured. Namely, in accordance with the 
detected information of the energy consumption detector by 
energy 20 including an integrating meter reader for reading a 
displayed value of the integrating meter, the cumulative value 
or the consumption value during a predetermined period of each 
energy consumption is detected as the consumption measured 
value . 

In Step #145, the consumption measured value of each 
energy type is converted into the lighting/heating cost. This 
conversion is performed by the same process as the conversion 
from the consiamption target value into the lighting/heating 
cost in Step #142. 

In Step #146, the total sum of the lighting/heating 
cost that is converted amount of the consimption measured value 
of each energy type calculated in the way as explained above is 
calculated as a recorded lighting/heating cost. 

In Step #147, the target lighting/heating cost set in 
Step #143 is compared with the recorded lighting/heating cost 
calculated in Step #146. Namely, the energy consuznption of 
electric power, gas or others is compared for evaluation in the 
total sum basis. 

In Step #148, the energy conservation action guide is 
displayed on the display device 11 corresponding to the result 
of the above comparison. Namely, if the recorded 
lighting/heating cost exceeds the target lighting/heating cost 
and the difference is larger than the first threshold value, 
the energy conservation action guide is displayed. The energy 
conservation action guide is a message displayed on the display 
device 11 for urging human's effort for energy conservation. An 
energy conservation action table including plural energy 
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conservatlon action items effective to reduction of energy 
consijniption and the effect of them converted into the 
lighting /heating cost is stored in the hard disk drive 17 in 
advance, and the processor 15 refers to this energy 
conservation action table for displaying the necessary energy 
conservation action guide. 

Fig. 19 shows an example of the energy conservation 
action table. The table Includes the energy conservation action 
items that can be routinized easily without sacrificing comfort, 
e.g., washing dishes or face in tub or power saving of wasteful 
lights. 

In addition, restriction of TV watching hour, 
restriction of the number of taking bath, reduction of air 
conditioning ability by changing set temperature or air 
quantity of the air conditioning can be other energy 
conservation action items. These items can be also included in 
the energy conservation action table shown in Fig. 3 along with 
the conseoTvation target, the usage, the energy conservation 
expectation amount and others. 

In the comparison of Step #147 in Fig. 28, if the 
recorded lighting/heating cost exceeds the target 
lighting/heating cost and the difference exceeds the second 
threshold value that Is larger than the first threshold value, 
it is decided to be the energy conservation urgent state in 
Step #149. In this case, the energy conservation forced 
execution process is performed in Step #150. 

Namely, the processor 15 controls the cutoff of the 
power supply to the TV set or the air conditioner, lighting 
stop of the water heater or others via the forced energy 
conservation performing device 22. 
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■Phe above-mentioned process from Step #141 through 
Step #150 is performed in a constant cycle. For example, the 
recorded lighting/heating cost is calculated in a day unit and 
is compared with the target lighting/heating cost. Then 
according to the comparison result, the energy consearvation 
action guide is displayed, and the energy conservation forced 
execution process is performed if necessary. In order to 
perform more detail and quick energy conservation action or 
control, it is desirable to do the above-mentioned process in 
shorter cycle, e.g., every time slot, whicdi will be explained 
later. 

However, as being explained below, it is desirable 
that the conversion of the consimiption target value by energy 
type into the lighting/heating cost (in Step #142) is performed 
every month, and that after setting the target lighting/heating 
cost of each month in the target lighting/heating cost setting 
process of Step #143, the target lighting/heating cost of each 
day is set by the prorated daily basis calculation. As 
mentioned above, the utility fee such as electric power or gas 
is usually charged as the basic fee plus as -used basis. If the 
conversion is performed every day, the error may be large. Fig. 
29 is a flowchart showing the detail process for setting the 
target lighting/heating cost of each month, and further setting 
the target lighting/heating cost of each day in Step #141 
through Step #143 in Fig. 28. 

First in Step #201, the energy consumption of each 
month during the period of one or more years in the past is 
entered. If the energy consumption in the past is remained in a 
family budget note or as a payment record from a budget account 
for utility fees, the constimption can be calculated reversely 
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uslng a predetermined conversion formula. It Is desirable to 
enter the consiomptlon of not only the previous year but during 
the period of three years or so. 

In Step #202, the consumption by energy type Is 
calculated for each month. For example, among the consumption 
of three years by energy type entered in Step #201, an average 
of the consumption by energy type of the same month in each 
year is calculated as the consumption by energy type of each 
month. 

In Step #203, the consun5)tlon by energy type of each 
month is converted Into the lighting/heating cost as explained 
above . 

In Step #204, It Is decided whether an energy 
conservation device should be installed or not. 

In Step #205, the processor 15 selects the effective 
energy conservation device to be Installed referring the 
database of the energy consumption In the present month or the 
coming season and the above-mentioned energy conservation 
device, so that the selected device is displayed on the display 
device 11. In addition, the table TBI of the energy 
conservation expectation qucintity (the expectation amount) 
shown in Fig. 18 is also displayed. 

In Step #207, the energy conservation effect due to 
the energy conservation device selected as explained above is 
predicted and the result is output ted to the display device 11 
or others. Although the annual energy conservation expectation 
amount (the lighting/heating cost) is described in the table 
TBI shown in Fig. 18, the energy conservation effect (the 
lighting /heating cost) of the present month can be predicted by 
estimating the operating time in the present month. If the 
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energy conservation device is not installed in Step #204, the 
energy conservation is performed only by human's effort. In 
this case, the target of effort is set (Step #206), and in 
accordance with the target, the energy conservation effect is 
predicted (Step #207). The above-mentioned target of effort is 
selected from the items of the energy conservation action shown 
in Fig. 19 and items in the supplemental expleuiation . 

In Step #208, it is decided whether the energy 
conservation effect is sufficient or not. If it is insufficient, 
the process goes back to Step #204, in \*iich the additional 
energy conservation device is installed or the target of effort 
is set. The installation of the energy conservation device or 
the set of the target of effort is performed so that the energy 
conservation effect (the lighting/heating cost) more than 10%, 
preferable 20% of lighting/heating cost in the past can be 
predicted. If the energy conservation effect (the prediction) 
is decided to be sufficient, the process goes to the next Step 
#209. 

In Step #209, the target value of the 
lighting/heating cost by energy type of the present month is 
set. The value obtained by subtracting the energy conservation 
effect (the lighting/heating cost) predicted in Step #207 from 
the lighting/heating cost in accordance with the record in the 
past calculated in Step #203 for each energy type of electric 
power or gas becomes the target value (the recommended value) 
of the lighting/heating cost by energy type of the present 
month. The target value (the recommended value) of the 
lighting/heating cost by energy type of the present month, 
which is calculated by the processor 15 and is displayed on the 
display device 11 in this way, can be changed (reset) by using 



the keyboard 12 and the mouse 13. 

Next in Step #210, the total sum of the 
lighting/heating cost by energy type of the present month is 
calculated and is set as the target lighting/heating cost of 
the present month. 

Next in Step #211, the target lighting/heating cost 
of the day is set. Namely, the target lighting/heating cost of 
the day is set by the prorated daily basis calculation from the 
constmiption target value of the present month set in Step #210. 

In the next Step #212, it is decided whether the 
target lighting/heating cost of the day calculated by the 
prorated daily basis calculation should be corrected or not. If 
the correction is necessary, the correction is performed in 
step #213. The contents of this correction are the same as the 
Step #109 mentioned above. 

The relationship between the variation of the 
predicted atmospheric temperature and the appropriate 
correction quantity of the target lighting/heating cost is 
obtained by monitoring the relationship between the predicted 
atmospheric temperature and the energy consvunption (i.e., the 
recorded lighting/heating cost) during a predetermined period 
(e.g., during a month). For example, in the case of energy for 
heating, the energy consumption becomes little as the 
atmospheric temperatiire rises. Therefore, the relationship as 
shown in Fig. 30 is obtained by the above-mentioned monitor. 
The line RL passing through the middle portion of the 
distribution of points plotted to indicate correlation by 
monitoring during a predetermined period indicates the 
relationship between the predicted atmospheric temperature and 
the energy consumption. In the case of the energy for cooling. 
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the energy consumption becomes much as the atmospheric 
temperature rises. Therefore, on the contrary to the 
relationship RL having the positive gradient shown In Fig. 30, 
the relationship having the negative gradient Is obtained. 

In accordance with the relationship RL between the 
predicted atmospheric temperature and the energy consumption 
calculated as explained above, the target lighting/heating cost 
can be corrected In accordance with the predicted atmospheric 
teniperature Included in the weather Information obtained from 
the network. The weather Information can be obtained from the 
network plural times a day. Therefore, If the atmospheric 
temperatxire varies largely depending on the time slot. It Is 
desirable to correct the target lighting/heating cost plural 
times a day corresponding to the variation of the atmospheric 
temperature. 

The process from the Step #201 through Step #203 
among the processes shown In the flowchart of Fig. 29 is 
performed only one time when the energy conservation system is 
installed. In addition, the process for setting the target 
lighting/heating cost of the present month in Step #204 through 
Step #210 is performed once in a month or in every season. The 
process for setting the target light ing/heating cost of the day 
after Step #211 is performed basically once a day, but the 
correction of the target lighting/heating cost can be once or 
plural times a day for each time slot if necessary as escplalned 
above. 

Next, as another embodiment of the variation, a 
system for comparing the target value (the target 
lighting/heating cost) with the measured value (the recorded 
lighting/heating cost) in a cycle shorter than a day, e.g.. 



every time slot for performing more detail and quick energy 
conservation action or control. 

In this system, as a process (program) executed by 
the processor 15, a life pattern monitoring portion and a check 
point setting portion are provided. 

The life pattern monitoring portion monitors the 
variation of cumulative energy consumption along time that is 
different corresponding to unique life pattern of each family 
for a predetermined nimiber of days. For example, it is supposed 
that the energy consumption per unit time in each time slot of 
a day in a typical family varies as shown in Fig. 31. This 
variation becomes substantially constant in a weekday 
corresponding to a family structure and a life pattern such as 
commuting of family members. Holidays in which the life pattern 
is not constant are eliminated. In addition, the energy 
consumption varies depending on the season. In Fig. 31, the 
solid line indicates the variation in spring or autumn, \rtiile 
the broken line indicates the variation in winter. 

Therefore, during five weekdays for example, the 
variation of the cumulative energy consimiption (the cimiulative 
light ing/heatdLng cost) along time is monitored, and the average 
values are plotted, so that the line graph is obtained as shown 
in Fig. 32. 

The check point setting portion sets the time point 
of a day when the cumulative value of the recorded 
lighting/heating cost should be checked and the cumulative 
value of the target lighting/heating cost at the time in 
accordance with the above-mentioned line graph obtained from 
the monitor result of the life pattern monitoring portion (the 
variation of the cumulative consumption in a day) . 
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For example, three time points when the total energy 
consuitiption reaches approximately 1/4, 1/2 and 3/4 of the total 
energy consvmiption (the lighting/heating cost) of a day are set 
as the time points when the cumulative value should be checked • 
In the example shown in Fig. 32, these time points axe 12, 18 
and 20 o'clock. The cumulative values of the target 
lighting/heating cost at the time points are set to ECl, EC2 
and EC3 in accordance with the cumulative lighting/heating cost 
(the vertical axis) shown in Fig. 32. 

As another example of setting, the time point when 
the variation of the cumulative lighting/heating cost is 
relatively small in a day may be selected to be set as the time 
point when the cumulative value should be checked. 
Alternatively, it is possible to check the cumulative value 
simply every four hours in the living hour (e.g., from 7:00 to 
23:00). 

As explained above, the time points in a day when the 
lighting/heating cost cumulative value should be checked and 
the target lighting/heating cost at the time points obtained 
from the monitor result during five weekdays are memorized in 
the hard disk drive 17 and used for energy conservation support 
process (control) in the weekdays of the next week. Namely, in 
accordance with the result of the previous week, the cumulative 
value of the lighting/heating cost in weekdays of this week is 
managed and evaluated by time slot. The target lighting/heating 
cost (the cimiulative value) is compared with the recorded 
lighting/heating cost (the cumulative value) for evaluation by 
time slot, the energy conservation action guide is displayed, 
and the energy conservation forced execution process is 
performed if necessary in the same way as the above-mentioned 
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process for each day. 

Next, as another embodiment of the variation, the 
test mode for setting the target lighting/heating cost will be 
explained. 

In the above-mentioned embodiment, the consumption by 
energy type of each month of a few years in the past is entered, 
the consumption by energy type of each month is calculated by 
the average process, and the result is converted into the 
lighting/heating cost, which is siammed so as to set the total 
energy consumption target value of each month, i.e., the target 
lighting/heating cost. 

However, in the case where the family lives in a 
newly built house or moves to a new house, the consumption by 
energy type of each month during a few years in the past cannot 
be entered. In this case, in order to set the target 
lighting/heating cost as appropriately as possible, the system 
of this embodiment con5)rises a test mode for grabbing the 
energy consumption of equipnent that consumes much energy. By 
this test mode, general electric power consumption when an 
electric air conditioner only in one rocxn among plural rooms is 
working under a predetermined condition can be grabbed. 

Fig. 33 is a flowchart showing the process in the 
above-mentioned test mode. First, the equipment to be measured 
is operated under a predetermined condition (Step #301). After 
that, during the test mode operation, other equipnent that 
consumes the same energy (e.g., electric power) should be 
maintained in the constant state of working or non -working so 
that the energy consumption varies as little as possible. The 
displayed value on the integrating meter is read every 
predetermined measurement period (e.g., 10 minutes) after the 



-72- 

start of the equipment's operation (Step #302 and Step #303). 

The data read from the integrating meter reader are 
stored in the hard disk drive 17 (Step #304). The process from 
Step #302 through Step #304 is repeated until the test mode is 
finished when a predetermined test mode operating period passes 
or a test mode finishing instruction is entered (Yes in Step 
#305) . 

According to the above-mentioned test mode, general 
energy consumption (the lighting/heating cost) just after the 
start and in the normal operation when the equipment is 
operated under a predetermined condition can be known. The test 
mode is operated for plural apparatuses that consume much 
energy, so that general energy consumption when each of the 
apparatuses is operated under a predetermined condition can be 
grabbed. The result is used for setting the target 
lighting/heating cost more appropriately. 

As explained above, according to the method and the 
system for supporting domestic energy conservation, the energy 
consumption of the plural energy types such as electric power 
and gas is evaluated as a total lighting/heating cost, the 
variation of the energy consumption can be grabbed easily as a 
balance of a family budget. For example, in a family consimiing 
both the electric power and gas for air conditioning, the 
energy consuit5)tion can be managed as a whole without being 
bothered with managing the energy consumption individually. 

In addition, the energy consumption cumulative value 
in each time slot that is different depending on a life pattern 
unique to each family is evaluated by using the target value 
set in accordance with the monitoring result in the past. 
Therefore, the management and the control can be performed in 
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detail and quickly. 

In addition, responding to the weather Information 
(the predicted atmospheric temperature) obtained via a network, 
the target lighting /heating cost is corrected, and the 
5 corrected quantity is determined in accordance with the 

monitoring result in the past. Therefore, more appropriate 
correction is performed. 

In addition, general energy consun^tlon when specific 
energy consuming equipment is operated under a predetermined 

IJI 10 condition can be grabbed by using the test mode. Therefore, 
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f« even in the case where the family lives in a newly built house 

^ or moves to a new house, and there are no record data of the 

m ■ 

|fl past energy consumption, it is possible to grab the target 
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lighting/heating cost as appropriately as possible. 
15 [Second Step and Third Step] 

1*^ Next, the second step SP2 and the third step SP3 will 

111 

13 be explained more in detail. 

The process and the operation of the supporting 
system 1 in the second step SP2 and in the third step SP3 will 
20 be understood sufficiently from the entire structure and 
function of the supporting system 1 and from the detail 
explanation about the installation timing and the first step 
SPl of the energy conservation support device explained above. 

Hereinafter, point unique to the second step SP2 and 
25 the third step SP3 will be explained though some points may be 
overlapped with the above explanation. 

In the second step as explained above, the payment 
period of the amortization payment for the energy conservation 
support device Installed in the second step is shortened. 
30 It is supposed that the energy conservation effect of 
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the first step is 20% of the past measured value (an average in 
a year) , and the energy conservation effect of the second step 
is 10% (in a year). After finishing the payment in the first 
step, concerning the past payment amount of the utility fees, 
under the contract that the payment of the same amount should 
be continued until the payment is completed (if no energy 
conservation is performed, the same amount of payment must 
continue), the energy conservation effect in the first step is 
maintained at 20%, and the effect is added to the 10% in the 
second step. 

Namely, the payment effect in the second step becomes 
total 30% of the payment record of the utility fees in the past. 

Supposing that the facility cost in the second step 
is ¥300,000, and the payment amount of the utility fee is 
¥20,000 every month as in Japanese average families (it varies 
largely among months) and is ¥240,000 annually, then ¥6,000 a 
month or ¥72,000 a year becomes the payment amount due to the 
energy conservation effect, so the payment will finish in four 
years and a little if the interest is zero. 

Namely, the amortization period of a solar energy 
using device was ten and a few years conventionally, so it was 
difficult to obtain cost effectiveness. However , according to 
this embodiment, the amortization period is shortened 
substantially so that the cost effectiveness is secured. This 
system generates a subvention, which is used for supporting the 
system in the next step. In this example, the subvention twice 
the facility cost is obtained. Even if the interest is taken in 
account, there is no large difference because the period is 
short . 

This is the largest effect of the sequential energy 
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conservation investment by the supporting system 1 in this 
embodiment. It is very useful for installing an expensive solar 
energy using device having no cost effectiveness. In addition, 
this method is effective in a family considering the device as 
durable goods though it cannot be effective in a company that 
needs haste cost reduction effect by recouping the investment* 

If the installation is not urgent, it is better to 
wait the completion of the first step before introducing the 
second step, so that the total payment amount becomes the 
minimum with low interest. In this case, the completion of the 
energy conservation is delayed. There are plural choices as 
combinations of them for installation timing. 

As shown in Fig. 23, the table TBS includes the 
record of specification such as manufacturer's name, a model, a 
heat collecting area, a water storing volume, geometry 
dimensions and prices, and the energy conservation expectation 
quantity, the energy conservation expectation amount, the 
facility cost and the magnification of various solar water 
heaters . 

As shown in Fig. 24, the table TB6 includes the 
record of specification such as manufacturer's name, a model of 
the module, the maximiam output, the optimal operating current, 
the optimal operating voltage, the rated capacity of the 
inverter and data of items such as the system linkage device, 
electric power conversion efficiency, dimensions and prices, 
and the energy conservation expectation quantity, the energy 
conservation expectation amount, the facility cost and the 
magnification for various solar cells. 

The tables TBS and TB6 are generated in accordance 
with the latest information obtained from web pages of the 
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manufacturers of the equipment via the Internet. 

As shown In Fig. 25, the table TCI Includes the 
record of average power generation quantity of the solar cell 
in a month or in a day and the correction coefficient 
corresponding to the weather condition. The table TCI shown in 
Fig. 25 is the case where an amorphous solar cell having the 
rated output of 1.98 kW are disposed at the south and north 
surface of the roof so as to be shifted to the west by 10 
degrees frcxn the south and at the inclination angle of 24 
degrees . 

The tables TB and TC are memorized in the hard disk 

drive 17. 

The middle scale solar energy using device is 
selected so that the reproduced energy quantity is large and 
the magnification of the energy conservation expectation amount 
due to the reproduced energy to the facility cost of the 
equipment is within a predetermined value. In addition, even if 
the magnification exceeds the cost effectiveness, it can be 
reduced substantially in the futxire due to the support of the 
energy conservation device in the first step. 

When the payment of the facility cost of the energy 
conservation device in the first step finishes, the large 
energy conservation effect supports the payment so that the 
solar energy using device having low cost effectiveness can 
gain good cost effectiveness. 

It is decided that the time point when the 
magnification of the total amount of the facility cost of the 
solar energy using device and the remained amount of payment 
for the energy conservation device in the first step to the 
total energy conservation expectation amount of both the 



» 
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egulpment becomes lower than a predetermined value Is the 
installation timing of the solar energy using device. 

In the third step, a large scale solar energy using 
device is installed with no initial investment being supported 
5 by the supporting system 1 in the state where the energy 

conservation support devices installed in the first step and 
the second step are working. 

In this way, expecting the energy conservation effect 
of the equipment and the energy conservation effort of the user 
1^1 10 or the family, expensive equipment or facility can be installed 
without any initial investment under the promise of paying by 

%0 the energy conservation effect. 

f fl 

III The price of the solar cell that is a large scale 

solar energy using device is ejcpected to be lowered by mass 

fcl 1 5 production . 

ill 



Namely, in the new sunshine project as shown in Fig. 
26, the cost for generating electric power, which is three 



m 

^¥ through four times the current commercial cost at ¥25/kWh, will 



beccxne less than VlO/kW in 2006-2007, eind is further lowered to 
20 ¥6-7/kW. This rapid cost reduction is said to be 20-30% as the 
cumulative installation scale of the device is doubled, 
according to the classic rule of economy. 

According to the energy conservation supporting 
systCTi of this embodiment, the progress is accelerated since 
25 the family's expenses is not required, so it is expected that 
the price will drop rapidly when the number of cumulative 
installation increases by double in a few years after the 
installation. It is expected that the price drops to a fraction 
in four or five years after the installation of the system to 
30 the installation in the third step. Thus, the solar cell can be 
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Installed inexpensively in the third step, so that the system 
has large economic efficiency • 

In addition, similarly to the above-mentioned second 
step, there is a payment supporting effect of the previous step. 
Supposing that the scale of the solar cell is 3 kW, electricity 
of annual power 3,000 kVtti is generated, and the current 
purchase electric power price is ¥25, then the total energy 
conservation effect in the first step and the second step is 
¥72,000 annually, while the energy conservation effect in the 
third step is approximately ¥75,000 annually. Namely, after 
finishing payment of the equipment cost in the second step, the 
supporting effect becomes approximately one to one, i.e., the 
supporting system generates the subvention that is 
substantially the same as the installation cost of the 
equipment. The effect is very large when taking the effect due 
to the drop of the equipment price into account. 

For example, it is supposed that the supporting 
system 1 of this embodiment is installed in 2002, and the third 
step is introduced four years later in 2006 for installing a 
solar cell. The scale of the solar cell is 3 kW, the price is 
¥250,000 per kW (the power generating cost is approximately a 
hundred millionth thereof), the total price is ¥750,000 with a 
half subvention and the net power generating price is ¥12-13/kW. 
Such reproduction electric power is paid by the energy 
conservation effect (¥147,000) of 60% and a little annually. 
With support of the first step and the second step, the payment 
will finish in five years and a little after the installation 
(around 2011) . 

Next, various exan^les will be explained. 
[Example 1] 
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A small home computer and automatic Input means of 
integrating meters such as electric power, gas and water supply 
are provided. The consumption by usage (such as air 
conditioning, hot water supply or lighting and power) is 
estimated in accordance with the consumption record of each 
energy type in one or more years in the past. The energy 
conservation device is selected and is installed for each usage. 
The predicted energy conservation effect of each energy type is 
subtracted from the consumption measured value, and the 
consumption target value is calculated. In addition, the 
variation of the weather is corrected from the weather forecast 
to be the consumption target value of each day, which is 
compared with the consumption measured value entered from the 
integrating meter so that the energy conservation effect is 
grabbed. In accordance with the effect, the energy conservation 
control including various energy conservation action guide 
instructions and forced operations is performed, so that the 
energy conservation is achieved. 

Under the contract that the amount corresponding to 
the utility fee payment of each month in the past is paid out 
of the energy conservation effect, all the equipment that are 
necessary for this system and are installed in a house without 
any initial investment are used. 

The lighting/heating cost is calculated frcan the 
ccxnposed quantity of the electricity and heating expense 
approximation in which a value multiplied by the average price 
within the variation range of the consumption of the energy in 
a month is added to the target value or the measured value of 
each energy type. The consumption or the conservation of energy 
such as electric power gas and water supply is sijmmed, and 
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means for indicating and representing the energy consumption in 
a family are provided. 

In every periodical measurement once a month, the 
consumption measured value of the month is compared with the 
consumption in the past, so as to calculate the energy 
conservation effect. Effect distribution calculation means are 
provided, which distribute the amount corresponding to the 
energy conservation effect into a target norm portion for 
payment of the price of the above-mentioned equipment including 
interest and an excess achievement portion for paying back to 
the family. 

Equipment price payment means are provided, which 
issue the payment instruction from a predetermined account or a 
card of a family member opened in a bank in advance to an 
account of the distributor online every periodical measxirement 
or meter reading. 

Thus, the supporting system for the first step for 
large energy conservation is constituted with zero initial 
investment . 

The most energy conservation effect is obtained by 
the energy conservation support device. However, 20% of the 
energy conservation effect in average can be obtained by the 
energy conservation effort. Therefore, it is considered that 
there is little possibility of failing to reach the target, and 
most cases will be excess achievement. However, even if the 
case of failing to reach the target, the family has to bare the 
payment more than the result by paying the target norm as the 
equipment cost in accordance with the above-mentioned contract. 
The periodical measurement once a month is preferably set at 
the end of a month in contrast to the conventional metering day. 
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[Example 2] 

In the system e3q>lalned in Example 1, if a roof of a 
house can be used freely, energy conservation effect recording 
means are provided, which have a record of data of energy 
conservation ratio or energy conservation quantity indicating 
the extent of the effect of plural types of the middle scale 
solar energy using device memorized in advance and data of the 
facility cost the equipnent. The above-mentioned tables TBI, 
TBS, TBS and TB6 are concrete examples of the energy 
conservation effect recording means. 

First selection logic means are provided, which 
calculate the reproduced energy quantity that is generated when 
the solar energy using device entered in advance is adopted to 
a family and support the selection of the model to be installed 
in accordance with the conservation quantity, i.e., the energy 
conservation quantity that is replaced with the consumption 
measured value of the alternative energy in the past in the 
family memorized in the computer and the magnification 
indicating the ratio of the facility cost of the equipment to 
the energy conservation expectation amount calculated from the 
energy conservation quantity. 

As the energy conservation is progressed along with 
the passing time, the remained debt of the price of the energy 
conservation device in the first step decreases. The 
magnification is calculated, which is the ratio of the total 
sum of the facility cost of the solar energy using device and 
the debt to the energy conservation expectation amount 
calculated from the total energy conservation effect of the 
energy conservation device in the first step and the solar 
energy using device. From the magnification, the selection of 
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the timing for installing the solar energy using device is 
supported- Such second selection logic means are provided* 

Under the support of the first and the second 
selection logic means, a solar energy using device is selected 
and is installed with zero initial investment. By the energy 
conservation effect recording means, the model name and the 
effect data are entered. 

The system is provided with means for measuring and 
cumulating the effective usage quantity of the reproduced 
energy generated by the solar energy using device so as to 
enter it in the con5)uter autOTiatically. 

The system is provided with means for operating and 
grabbing the energy consumption by summing the effective usage 
quantity of the reproduced energy with the energy replaced with 
the reproduced energy, for evaluating the lighting/heating cost 
as equivalent to the energy replaced with the reproduced energy, 
for calculating the target value and the measured value, and 
for displaying them on the screen. 

After the installation of the energy conservation 
support device in the second step, each energy conservation 
support device in the first step and the second step shares the 
payment of the facility cost by the energy conservation effect. 
As time passes and after the remained debt of the energy 
conservation device in the first step is paid completely, the 
energy conservation effect of the energy conservation device in 
the first step support the payment for the solar energy using 
device strongly. Such facility cost payment means are provided. 

Thus, the supporting systCTi for the second step is 
constituted, in which with zero initial investment, the middle 
scale solar energy using device is installed so that much 
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energy conservation Is achieved • 

In the second step, the energy conservation support 
device to be candidate of installation is as follows. 

(a) Solar water heater: 

The size is 2-4, and usage is for hot water supply, 

(b) Solar cell (Solar-electric power generator): 
The output is 1-1.5 kW, and the usage is for general 

electric power sotirce in home. 

Normal output is 3-4 kW, and in a special case the 
two-time installation is adopted. 

(c) Air heat collector: 
The usage is for heating. 

In the case where the solar water heater is installed 
in the second step, the effective usage ratio of the reproduced 
energy affects the energy conservation ratio largely. There are 
many usage of heat in winter, while the heat except for bath is 
excessive in the other seasons (hot water can be used for 
utility water if possible) . The scale is determined 
autcmiatically, i.e., 2-4 m^ of solar water heater, or the 
effective usage quantity of the reproduced eneorgy at 1,000- 
1,500 Mcal/year (when the collecting efficiency of solar heat 
is 50%, the effective usage ratio is 80%, and the effective 
usage ratio of the system is 0.4). 

In the second step, the solar water heater is used 
generally, while the solar cell is for the step investment. 
Namely, if the bath is used every other day or in less 
frequency, or if the area of the roof is not sufficiently large, 
or if a heavy solar water heater is not desired to be placed on 
the roof, the solar cell is selected instead of the solar water 
heater. The air heat collector is limited to the special case 
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where heat is demanded in seasons except winter. 
Model Selection Logic 

The energy conservation ratio is approximately equal 
to or less than that in the first step, and 10-20% of the 
measured value in the past can be expected from the 
lighting/heating cost. 

In addition, the magnification of the facility cost 
to the energy conservation expectation amount is set to a value 
less than ten times considering the support of the energy 
conservation effect in the first step for payment. However, in 
a special case such as the case where the energy conservation 
effect in the second step is much smaller than the first step, 
it is set to a value up to 20 times. 
Timing Selection Logic 

Since the energy conservation effect by the energy 
conservation support device in the first step and in the second 
step is summed, the total energy conservation ratio becomes 20- 
40%. On the other hand, concerning the magnification of the 
total facility cost, the payment in the first step is 
progressed as time passes so that the remained debt decreases. 
Thus, the total sum of the facility cost and the remained debt 
decreases. Therefore, the magnification of the total energy 
conservation expectation amoimt decreases. However, the 
magnification is set to a value less than 10 times considering 
the common sense of the above-mentioned cost effectiveness, and 
the timing when the magnification becomes less than 5-6 times 
is preferably set as the installation timing. 

In the ccise where the reproduced energy is electric 
power, the excessive portion is usually used effectively and 
automatically by the system linkage. However, in the case of 
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using heat, the effective usage ratio affects the energy 
conservation effect largely as expleLLned above, so it is 
necessary to make effort of affective usage actively. 

Therefore, a flowmeter with temperature correction 
and a thermometer are provided at the root conduit of the 
conduit in which the reproduced energy is used as hot water, 
and the effective usage quantity is measured and grabbed so as 
to be entered in the computer. The effective usage quantity is 
summed with the replacing energy, while maintaining the energy 
conservation in the entire family, so as to contribute the 
Improvement of the effective usage ratio. 
[Example 3] 

In the system shown in Example 2, the energy 
conservation effect recording means are provided, which have a 
record of data of energy conservation ratio or energy 
conservation quantity indicating the extent of the effect of 
the plural models of the large scale solar energy using device 
entered via a network in advance and data of facility cost of 

the equipment. 

The first selection logic means are provided, which 
support the selection of the model to be installed in 
accordance with the energy conservation ratio of the reproduced 
energy generated by the large scale solar energy using device 
contributes the energy conservation of the family and the 
magnification of the facility cost to the energy conservation 
expectation amount. 

In accordance with the total energy conservation 
ratio of the energy conservation support devices in the first 
step and in the second step and the solar energy using device 
and with the magnification of the energy conservation 
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e3q)ectation amount of all the energy conservation support 
device to the total expense of the facility cost of the solar 
energy using device and the above-mentioned remained debt when 
the remained debt of the energy conservation support device in 
the first step and the second step decreases as time passes, 
the timing when the solar energy using device should be 
installed is selected. Such second selection logic means are 
provided. 

With the support of the first and the second 
selection logic means, the leurge scale solar energy using 
device is selected* The solar energy using device is installed 
with zero initial expense, and the model name and the effect 
data are entered via the energy conservation effect recording 
means. 

The system is provided with means for measuring and 
calculating the effective usage quantity of the reproduced 
energy generated by the solar energy using device so as to 
enter it in the computer automatically. 

Similarly to Example 2, means for calculating the 
target value and the measured value and for displaying them on 
the screen are provided. 

After the installation of the solar energy using 
device in the third step, each energy conservation support 
device in the first step, in the second step and in the third 
step shares the payment of the facility cost by the energy 
conservation effect. As time passes and after finishing the 
payment of the remained debt of the energy conservation device 
in the first step, the energy conservation effect of the energy 
conservation support device in the first step supports the 
payment for the energy conservation support device in the 
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second step. After finishing the payment of the remained debt 
of the energy conservation support device in the second step, 
the total energy conservation effect of the energy conservation 
support devices in the first step and in the second step 
supports the payment for the energy conservation support device 
in the third step strongly. Such facility cost payment means 
are provided. 

Thus, the supporting system for the third step is 
constituted, in which with zero initial investment, a large 
scale solar energy using device is installed and large scale 
energy conservation is achieved. 

As the large scale solar energy using device, a solar 
cell of 3-4 kW that can supply electric power for family 
substantially is assumed first. Next, a solar heat air 
conditioning system is assumed. 

Concerning the solar cell, excessively generated 
electric power is bought by the electric power con^any via the 
system linkage at the current price. The facility cost is 
approximately ¥500,000/kW thanks to the government subvention, 
and the magnification to the energy conservation expectation 
amount is 20 times. In the future, it is expected that the 
price will be lowered by 20-30% whenever the ciomulative number 
of installation becomes doubled. 
Model Selection Logic 

The energy conservation ratio is set with a guide of 
total energy conservation ratio of the energy conservation 
support devices in the first step and in the second step to 
approximately 20-40% of the measured value of the 
lighting/heating cost in the past. The installation space is 
also considered. 
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An allowable magnification of the facility cost to 
the energy conservation expectation amotint is 10 times or less 
as a rule from the cost effectiveness, but the magnification 
excess to a certain extent should be allowed. 
Timing Selection Logic 

Concerning the total energy conservation ratio of the 
energy conservation support device in the first step, in the 
second step and the large scale solar energy using device in 
the third step, the energy conservation ratio (the 
lighting/heating cost) to the measured value in the past is 50- 
80%. Similarly to the second step, the remained debt of the 
energy conservation support device of the first step and the 
second step decreases as time passes, so that the total amount 
of the facility cost of the solar energy using device in the 
third step and the remained debt decreases . As a result , the 
magnification to the energy conservation escpectation amount 
drops. Frcxn the common sense of the cost effectiveness, the 
time point when the magnification becomes 5-6 times or less is 
set to the timing for installation. However, the installation 
timing is determined considering transitions of the price of 
the equipment, the price of electric power or the price of city 
gas. 

Significance of the second step and the third step is 

as follows. 

(a) Since a price of a new pTOduct decreases year by 
year while the demand thereof increases, the benefit of the 
price decrease can be obtained easily by the sequential 
investment . 

(b) Since the payment of interest is inevitable in 
the progress payments of an energy service company type, the 
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sequentlal investment is effective for reducing the amount of 
the interest. 

(c) Since energy prices can vary largely, the 
sequential investment is effective for avoiding a risk. 

Furthermore, in the above-mentioned method of 
sequential investment timing selection logic, the timing is 
determined simply from the magnification of the total amount of 
the remained debt and the new investment amount to the energy 
conservation expectation amount. However, other various methods 
can be considered. For example, it is possible that when energy 
conservation of the equipment in each step progresses 
successfully so that a half of the payment for the equipment 
finishes, the next investment can be performed. In addition, it 
is possible to simulate the entire energy conservation and 
payment so that the payment becomes the shortest. 
[Example 4] 

In Example 4, a small amount of initial investment is 
performed so that both the energy conservation and the payment 
can finish as early as possible. 

In the first step the system is introduced with 
payment, i.e., with an initial investment. At the same time as 
the introduction of the first step, or just after the short 
test period for confirming the operation of the first step, the 
second step is introduced with zero initial investment. 

After the introduction of the second step, the total 
energy conservation effect of the first step and the second 
step support the payment for the equipnent installed in the 
second step, the energy conservation target in each month is 
achieved, the remained debt decreases successfully, being 
supported by the computer about selecting the model and timing 
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of the installation, and the energy conservation support device 
in the third step can be installed with zero initial investment. 

After the installation, the payment period is 
shortened in the same way as explained above. Thus, the load of 
family is light, and the energy conservation can be completed 
in a short period as a whole. 

Here, the equipment in the first step is purchased 
with some investment, e.g., an amount that can be paid by one 
bonus without difficulty (assuming approximately ¥200,000). The 
initial investment works effectively for shortening the payment 
period, so it can be called a shortening step. 

In this case, the equipment purchased in the first 
step supports the payment for the equipment in the second step, 
so that the payment is performed in the speed three times 
faster than the speed when the payment is performed by the 
energy conservation effect of the equipment in the second step. 
During the payment period, the equipment is installed in the 
third step. After finishing the payment in the second step, the 
equipment in the third step pays by its own energy conservation 
effect. The payment is completed in approximately double speed. 
However, the installation can be performed when the price of 
the solar cell is not lowered yet in the third step, so there 
is a possibility that the period is not shortened largely in 
the early time when this system appears on the market. 

For example, ¥200,000 is invested initially in the 
first step, so as to install the computer and energy 
conservation devices by energy usages. Simultaneously, a solar 
water heater at a cost of ¥300,000 is installed with zero 
initial investment in the second step. The energy conservation 
effect becomes ¥72,000 per year. The facility cost of the 



energy conservation support device in the second step is paid, 
and the energy conservation support device in the third step is 
installed vrtiBXi the magnification of the total amount of the 
remained debt amount and the facility cost of the third step to 
the total energy conservation effect of the first through the 
third steps becomes less than a predetermined value. 

In this case, after the installation in the second 
step, the remained debt decreases as time passes, and the price 
of the solar cell to be installed in the third step decrease. 
Therefore, the above-mentioned magnification decreases as time 
passes under the condition that the energy conservation effect 
of the solar cell is substantially constant. When this 
magnification is determined, the installation timing is 
determined automatically. 
[Example 5] 

In Exait^le 5, the amount of the initial investment is 
increased compared with Example 4, so that the completion time 
of the energy conservation is moved up, and the payment period 
is shortened more. 

The equipment of the system for the first and the 
second steps is installed for payment simultaneously. At the 
same time as the introduction of the first and the second steps, 
with a support of the selection logic in the third step, the 
energy conservation support device in the third step is 
installed with zero initial expense. 

After the installation in the third step, the payment 
for the energy conservation support device in the third step is 
performed by the total energy conservation effect in the first, 
the second and the third step, so that substantial energy 
conservation can be achieved with little payment by the family. 
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Namely, the Initial investment is performed in the 
first step and in the second step simultaneously, ¥200,000 for 
the equipment in the first step and ¥300,000 for the equiiment 
in the second step are paid in cash. It is supposed that the 
price of the equipment in the third step is approximately 
¥2,000,000 (A third of the system price ¥3,000,000 including 
the engineering cost is paid by the government subvention). 

The energy conservation effect is 20% in the first 
step, 10% in the second step and 30% and a little in the third 
step. The facility cost is paid by the total energy 
conservation effect of annual ¥72,000 and ¥75,000, so the 
pa3^ent takes 13.4 years without considering an interest. 
Therefore, the initial investment is not always effective, but 
it will be an effective installation method when the price of 
the solar cell decreases and the solar cell becomes a matured 
product . 

In the above-mentioned case vdiere the price of the 
solar cell becomes ¥750,000 in 2006 (a cost for generating 
electric power is approximately ¥25/kW) , the payment finishes 
in 5.1 years, the large energy conservation is achieved in the 
same time as the system installation, and the initial 
investment works effectively for both sides of completion of 
the energy conservation and shortening of the payment period. 
[Example 6] 

In Examples 2-5, the average power generation 
quantity or the heat collecting quantity according to the 
record in the past is used as the reproduction quantity of the 
solar energy. In contrast, in Example 6, duration of sunshine 
and the atmospheric temperature information obtained from the 
weather forecast are used for predicting the reproduction 
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quantity of the solar energy with good degree of accuracy. 

Reproduced energy quantity predicting means are 
provided, which predict the reproduced energy quantity of the 
solar energy using device in accordance with duration of 
5 sunshine and the atmospheric temperature of the weather 
forecast obtained automatically via the Internet at a 
predetermined time in the previous day. 

The reproduced energy quantity is predicted not from 
an average value in a year but from the data of duration of 
10 sunshine in tomorrow by the weather forecast with good degree 
of accuracy. 

For example, in accordance with duration of sunshine. 



0^ 

|f| the power generation quantity generated by the solar cell is 



predicted. In accordance with duration of sunshine and a 



13 15 temperature, temperature and quantity of hot water generated by 

III' 

the solar water heater are predicted. 
1^ Energy conservation action guide means or energy 

fy conservation control means are provided, which use the 

predicted value for minimizing the purchasing energy. For 
20 example, in accordance with the predicted value, the quantity 
of stored hot water in the water heater using midnight electric 
power is adjusted. In this way, the utilization ratio of the 
reproduced energy is improved. 

The target value of the solar energy using device is 
25 calculated as follows. 

(A) Calculation of power generation quantity 
Using NEDO national sunshine map or others, annual 
sunshine quantity in the region is calculated. The power 
generation quantities in a year and in each month are 
30 calculated from a cell capacity model of the solar cell, an 
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orientatlon angle ^ and an inclination angle • Alternatively, 
from the record data of the region in NEDO assistance project, 
the power generation quantities in a year and in each month are 
estimated « 

5 The annual power generation quantity calculated above 

and the power generation ratio in each month are entered. 

(B) Calculation of power generation quantities in a 
month and in a day. 

The ratio of the month is multiplied on the annual 
|?| 10 power generation quantity to make the power generation quantity 
1-^ in the month. Then, it is divided by the number of days to make 

m 

%[| the quantity per day. 



m 
m 
m 



rir 



(C) Correction of the power generation quantity in 
accordance with a weather condition. 
15 The power generation quantity varies largely 

corresponding to the weather condition. An example of the 
variation is shown in Fig. 25. 



iri. 

fll As shown in Fig. 25, the coefficient that is 



multiplied on the average quantity per day of the month is 1.1- 
20 1.4 for fine weather, approximately 0.8 for cloudy weather, and 

approximately 0.6 for rainy weather. The coefficient value is 

determined from the record data. 

Weather forecast information is obtained regularly, 

and the correction coefficient corresponding to the average 
25 power generation quantity per day is selected in accordance 

with the weather forecast, so as to set the target value of the 

electric power (purchasing power quantity) while predicting 

more accurate power generation quantity. 

Concerning the solar water heater, similar steps are 
30 performed for setting the target value while predicting the 
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reproduction heat quantity. 

In order to utilize the predicted value, a heat 
storing tank or cold storing tank using the midnight electric 
power as explained above is used. In the house equipped with an 
air conditioner and a solar water heater utilizing the heat and 
the cold, the hot water generation quantity of the solar water 
heater is calculated from the predicted duration of sunshine in 
the next day in winter, the necessary heat quantity for heating 
is calculated from the predicted atmospheric temperature, the 
constimption for bath and kitchen during night is added, a 
discharging heat loss is taken in account, and the generated 
heat quantity of the solar water heater is subtracted from the 
necessary heat quantity to determine the storage heat quantity. 
In this way, wasteful power consumption can be reduced. 

Also for cooling in summer, from the similar 
predicted duration of sunshine and the predicted atmospheric 
temperature, the necessary cold quantity and the predicted cold 
generation quantity are calculated, so that only the necessary 
cold quantity is stored. 

The accurate prediction of the energy quantity that 
is generated by the solar energy using device is effective in 
the energy conservation. 
[Example 7] 

In an apartment or a condominium where the roof 
cannot be used freely, a fuel cell or a micro txirbine is 
installed. The fuel cell or a micro turbine can be used with a 
battery so as to form a self -sustained power source. The 
installation of the equipment may be called a solar energy 
alternative step or an alternative step. 

Concerning a plurality of the equipment, via a 
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network, power generation quantity, heat collecting quantity, 
fuel consumption, price data, a facility cost and other data 
are obtained and recorded in the energy conservation effect 
recording means in advance. 

For example, a system price is ¥500,000 (1-3 kW) , a 
power generating efficiency is 35%, and a waste heat collecting 
efficiency is 40%. A power generation quantity is different 
substantially between the self sustain and the system linkage. 
It is supposed that 80% of the necessary electric power is 
supplied from the home power generation, and 70% of the waste 
heat collection is used efficiently. 

Without the systCTi linkage, the ability of the 
equipment cannot be used sufficiently. The power generation 
quantity is much at night. If waste heat is used mainly for a 
bath, it can be used the next day. Since it is difficult to 
store the heat, the user may be required to change his or her 
habit to take a bath just before going to bed. Vlhen the heat is 
used for air conditioning, it can be used efficiently. In this 
case, another consideration about the midterm usage is 
necessary. 

Under the above-mentioned condition, a trial 
calculation can be performed as follows. 

The fuel cost is 11,000 kilocalorie at a unit price 
of city gas ¥120. 

The power generation quantity is 3,600 kWh a year, 
and the fuel cost is ¥26.8/kWh. 

The fuel cost corresponds to the income by selling 
the generated electric power or the e^ense for purchasing 
electricity substantially, and the portion of the efficient 
usage of the waste heat collection becomes substantially an 
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Income. The payment for the facility cost is additionally 
required, whicdi will be paid by the total sum of the energy 
conservation effect in the first step and the saving amoiont of 
the purchased electric power. The former is ¥48,000 a year, and 
the latter is ¥24,000 multiplied by the effective usage ratio 
of the waste heat collection* 

Therefore, the facility cost is recovered in 7*8 
years. Since the fuel cost is necessary also after the payment 
of the facility cost, the expense for purchasing the electric 
power is nearly ¥100,000 a year more than the case vrtiere the 
solar energy using device is used. It is a necessary choice 
under the condition where a roof cannot be used, so it is 
called an alternative step. 

As the fuel cell, a polymeric solid type is used that 
is suitable for home use. This type is under development in the 
world by automobile manufacturers or others, and some 
manufacturers did pilot sales of mobile power sources using the 
type. 

The power generation efficiency of a fuel cell is up 
to 40%, and the efficiency can be raised by using cogeneration 
method with additional usage of heat. However, since the 
polymeric solid type cannot be expected to generate so much 
heat quantity though the operating temperature of 100 °C is easy 
to handle. 

Concerning the micro turbine, a few dozen kilowatt 
type for a shop is commercialized. 
[Example 8] 

The syst^ is provided with autcxnatic input means 
that measure the effective usage quantity of the electric power 
and heat generated by the energy conservation system using the 
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f uel cell or the micro turbine and transmit the result to the 
computer for input. 

The generated energy effective usage quantity is 
summed with the energy that is replaced with the energy 
generated in the alternative step and is calculated as the 
energy consumption to be displayed • The lighting/heating cost 
is evaluated as equivalent to the energy replaced with the 
generated energy, and the target value and the measured value 
thereof are calculated to be displayed on the screen. 

In addition, action guide means and energy 
conservation control means are provided for following the 
execution of the energy conservation. 
[Example 9] 

When the above-mentioned supporting system of the 
above-mentioned embodiment becomes widespread, prices of 
various energy conservation support devices, especially the 
price of the solar cell will drop largely, and the 
configuration of the equipment in each step will be more 
flexible, so that various configurations of the equipment will 
become possible. 

After the introduction of the first step, and after 
the successful operation of the system, with support of the 
computer, or without the support of the computer, at least one 
of the energy conservation device, a medium scale solar energy 
using device, a fuel cell and a micro turbine is installed as 
the energy conservation support device in the second step with 
zero initial investment. 

In the same way as mentioned above, the energy 
conservation effect pays for the facility cost. After a period, 
a large scale energy conservation support device is installed 
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in the third step with zero initial investment. The payment for 
the facility cost is performed in the same way as explained 
above, most or all the energy consumption at hcxne is conserved 
with zero initial investment, 
5 For example, the first step is made of the energy 

conservation device conventionally, the second step is made of 
a solar cell of 1.5 kW and the third step is made of a solar 
cell of 3 kW. The effect will increase particularly in a house 
where most heating and cooking depend on electricity. 
% 10 Furthermore, in a house where a radiant heater sxich 

l| as an under-floor heater is used heavily, a large solar water 

^li heater having the area of approximately 4 m is installed in the 

m 

ll^ second step, and a solar water heater having the similar area 

W is installed in the third step. Most air conditioning and water 

O 15 heating can be produced by using solar energy. 

f y ■ 

%l [Example 10] 

|i| By the reason same as Example 9, a part of the solar 

energy using device having cost effectiveness Ccui be used as an 
energy conservation support device in the first step or a small 
20 scale micro turbine can be selected, instead of the energy 
conservation device in the future. 

As the energy conservation support device installed 
in the first step, instead of the energy conservation device of 
each usage, is constituted by using one of the medium scale 
25 solar energy using device, a fuel cell or a micro turbine, or 
by using one or more combinations of the energy conservation 
devices for some usages. 
[Example 11] 

The widespread use of the supporting system may cause 
30 the price decrease of the energy conservation support device. 
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which may Increase the flexibility of the system structure. 
Therefore, the four or more steps are used without being 
limited to the three steps from the first through the third 
step. Simultaneously, the configuration of the equipment is 
diversified substantially. 

The entire or a part of the steps are introduced with 
zero initial investment, so as to obtain a support of the 
energy conservation effect in the other step. Namely, the scale 
of each step is downsized and the number of step is increased. 
If there is some room in the roof area and the purchased energy 
is remained with some room of reduction, the number of steps is 
increased. The facilities of all or a part of the steps are 
installed with zero initial investment, and the energy 
conservation effect in the other step supports the payment for 
the facilities. 

For example, the energy conservation device is 
installed with some initial investment in the first step, a 
solar cell of 1 kW is installed with zero initial investment in 
the second step, a solar cell of 1 kW is installed with zero 
initial investment in the third step, and a solar water heater 
is installed with zero initial investment in the fourth step. 
Thus, almost of all energy can be obtained as solar energy at 
early stage, so that the payment can be completed early. 
[Example 12] 

In every regular measurement of the systCTi under 
operation once a month, the consumption measured value in the 
past, the consumption target value and the consvmiption measured 
value of the present month, or the consumption target value, 
the consumption measured value and the target achievement ratio 
of the present month are transmitted externally online. 
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In this way, a public organization such as a 
municipality, a supplier, an equipment distributor, a 
manufacturer or others can receive the data so as to grab the 
result of the energy conservation in each house easily. 

Thus, the data can be used by the supplier for 
metering, by the equipment distributor for collecting the money 
or for doing a maintenance or post -sale support of the 
equipment, or by the public organization for grabbing the state 
of the energy conservation or for payment of the subvention 
with the result. 
[Example 13] 

The online Information of the energy conservation 
result from each family is received, and the received 
Information is summed and analyzed. Thus, the public 
organization or others can grab the result or state of the 
energy conservation of families over a wide area. 
[Wrap-up] 

The effect of the supporting system 1 will be 
escplalned step by step. 

(1) The energy consumption can be entered in a 
computer automatically using existing Integrating meters. The 
data are displayed indoors so as to be understood easily and 
are cumulated. 

(2) The payment data of the utility fee in a few 
years in the past are entered and are used for calculating the 
consumption by usage, so that the energy consumption of the 
family is analyzed. A usage and quantity having possibility of 
energy conservation are calculated and are used for grabbing 
the energy conservation effect combining with ( 1 ) . 

(3) The energy conservation effort Items suitable for 
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the user are recorded for plural steps In advance. In 
accordance with the achievement state of target , the 
instruction is changed and sometimes is controlled* Weather 
forecast information is obtained regularly. In cold days or in 
hot days, the set value is adjusted in advance, so that comfort 
of life will be compatible with the energy conservation. 

(4) A plurality of energy conservation support 
devices (in the first step) are selected from the listed-up 
energy conservation support devices and are installed. The 
energy conservation effect thereof pays for its own facility 
cost. Initial investment is not necessary. 

(5) After the first step, a meditjm scale solar energy 
using device is installed in the second step. Thus, the energy 
conservation is accelerated. The payment of the relatively 
expensive facility cost is supported by the energy conservation 
effect of the first step. 

(6) After the second step, the large scale solar 
energy using device is installed in the third step. Thus, the 
energy conservation is accelerated more. The payment of the 
relatively expensive facility cost is supported by the energy 
conservation effect of the first and the second steps. 

Thus, the energy conservation investment is 
progressed step by step without putting a load on the family 
budget, and various energy consejrvation support devices become 
popular in families together with the computer (the supporting 
system) so that the energy conservation is promoted. 

As the solar energy using devices are installed, the 
technology is further developed and the price decreases. In 
this way, the solar energy using devices are used widely, which 
can play a key role in preventing the globe from being warm. 
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The effect is simulated as follows. As the Input 
condition of the simulation, it is supposed that sales of the 
devices will start in the second half of 2000, the sale is 
1,000,000 in the first year, 2,000,000 in the second year, 
3000,000 in the third year and levels off after the year. It is 
supposed that the devices will be manufactured and sold by 
plural manufacturers that produce solar cells, computers and 
home appliances. 

Here, the use of the solar heat is performed by a 
simple solar water heater. This device is a matured product and 
its price is fixed to the current price. It is supposed that 
only the price of the solar cell will be reduced substantially 
responding to the cumulative production quantity in the future 
by mass production. Among the first investments, people living 
in an apartment or a condominium (40%) cannot progress to the 
second and the third steps by his or her will, and have to wait 
the time when the use of the solar energy is progressed by the 
expecting electric power companies or gas companies. Therefore 
the second and the subsequent steps are eliminated from the 
calculation. In other words, it is supposed that 60% of the 
people who did the first investment will go to the second and 
the third investment. In addition, it is supposed that 20% of 
all people did the first investment with cash, and they are to 
do the second investment in the first year. 

The result of this simulation is admirable. The mass 
production scale of this solar cell will be increased rapidly 
from one third of the target of the sunshine project at present 
to reach the target in two years, exceeds much over the target 
in the third year, and reaches eight times the target of the 
project in 2005. Then, the price of the solar cell will drop 
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rapldly down to one fifth of the current price in 2005, the 
power generation cost will decrease down to approximately one 
fifth of the current cost as a natural result, and will be much 
lower than the current market price for home use. It will be 
nearly ¥10 in 2010 and will be lower than ¥10 in 2015 at latest. 
The solar energy will be not only clean but also the most 
inexpensive energy. This calculation does not take it in 
account that the energy companies move into this market. If 
they move in the market, the cost of the solar power generation 
will be reduced more, and the shift to the solar energy will be 
accelerated . 

In the above-mentioned various embodiments and 
examples, the entire or partial structure, shape, size, number, 
material, contents and order of process or others of the energy 
conservation support device or the supporting system 1 can be 
modified in accordance with the scope of the present invention 
if necessary- 

INDUSTRIAL APPLICABILITY 

As explained above, the present invention can reduce 
the energy consumption of electric power, gas, and/ or water 
supply that are used at home. Especially, without putting a 
load on a family budget, investment for the energy conservation 
can be performed step by step, so that various energy 
conservation support devices together with a computer (a 
supporting system) can be used widely in families. 



What Is claimed Is: 



-105- 



1. A method for supporting energy conservation by 
using a computer for the purpose of reducing consumption of 
energy such as electric power or gas used at home, the method 
comprising the steps of: 

memorizing an energy conservation table including 
items of energy conservation means effective at reducing the 
energy consumption and their effects in advance; 

entering energy consumption of each month during one 
or more years in the past; 

estimating energy consumption by usage in each month 
in accordance with the variation of the energy consumption in 
each month; 

selecting a plurality of effective energy 
conservation means from the energy conservation table in 
accordance with the energy consvimption by usage so as to 
display the selected energy conservation means; 

setting a target value of the energy consumption 
obtained by subtracting energy conservation prediction quantity 
by the selected energy conservation means from the energy 
consumption in the past; and 

detecting an energy consumption measured value using 
means for entering a measured value of the integrating meter 
for the energy constimption autcxnatically; and 

comparing the target value with the measured value 
for evaluation. 

2. A method as recited in claim 1, further 
comprising the step of classifying the energy conservation 
means into means for performing the energy conservation by 
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installing an energy conservation device effective at reducing 
the energy cons^3mption and means for performing the energy 
conservation by effort of family members without installing an 
energy conservation device. 

3* A method as recited in claim 1, further 
comprising the steps of calculating the target value of a day 
from the target value of the present month, and detecting the 
measured value every day, wherein the comparing step of the 
target value with the measured value is performed every day. 

4. A method as recited in claim 3, further 
comprising the steps of obtaining weather information regularly 
via a network, and correcting the target value of a day in 
accordance with the weather information. 

5. A method as recited in claim 3, wherein the 
comparing step performed every day includes the step of 
displaying a cumulative value obtained by cumulating the 
difference between the target value of a day and the measured 
value detected every day from the first day of the present 
month. 

6. A method as recited in claim 5, further 
ccttiiprising the step of displaying an action guide including 
means for performing the energy conservation by effort of the 
family members from the energy conservation table so as to 
encourage effort of the energy conservation when the cumulative 
value is negative and the absolute value thereof exceeds a 
first threshold value. 

7. A method as recited in claim 5, further 
comprising the step of executing forced energy conservation of 
predetermined equipment when the cumulative value is negative 
and the absolute value thereof exceeds a second threshold value 
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that is larger than the first threshold value, 

8, A method as recited in claim 7, wherein the 
forced energy conservation executing step is performed only 
during a predetermined time slot. 

9, A method as recited in claim 2, further 
comprising the steps of calculating energy conservation effect 
in the present month by comparing the energy consumption 
measured value in the present month with energy consumption in 
the same month of the past year, and depositing all or a part 
of the amount corresponding to the energy conservation effect 
into a predetermined account online as a fund or an 
amortization payment for purchasing the energy conservation 
device or a home energy generator. 

10, An apparatus for supporting energy conservation 
for the purpose of reducing consimiption of energy such as 
electric power or gas used at hcxne, the apparatus comprising: 

a storage device for storing energy conservation 
table including items of energy conservation means effective at 
reducing the energy consumption and their effects in advance; 

an input device for entering energy consumption of 
each month during one or more years in the past; 

a consumption-by-usage estimating portion for 
estimating energy consumption by usage of each month in 
accordance with the variation of the energy consumption in each 
month; 

an energy conservation means selecting portion for 
selecting effective plural energy conservation means from the 
energy conservation table in accordance with the energy 
consumption by usage; and 

a target value setting portion for setting a 
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consuraption target value by usage by subtracting the energy 
conservation prediction quantity of the selected energy 
conservation means from the energy consumption by uisage. 

11. An apparatus as recited in claim 10, further 
comprising a day target value setting portion for setting a 
consumption target value of a day from the energy consumption 
target value by usage of the present month, a cons\:unption 
detecting device for detecting a day energy consumption 
measured value, and a comparing portion for coiaparlng the 
target value with the measvired value. 

12. An apparatus as recited in claim 11, v^erein the 
consumption detecting device includes an energy consumption 
detector for detecting total consumption of electric power, gas 
and water supply by energy type, and an energy consumption 
detector by equipment for detecting individual energy 
consvimption of equipment that consumes much energy particularly. 

13. An apparatus as recited in claim 11, further 
comprising a communication device for obtaining weather 
information regularly via a network, and a target value 
correcting portion for correcting the target value in 
accordance with the weather information. 

14. An apparatus as recited in claim 11, further 
comprising a forced energy conservation performing device for 
executing forced energy conservation of predetermined equipment 
when the cumulative value, which is obtained by cumulating the 
difference between the target value and the measured value from 
the first day of the present month, is negative and the 
absolute value thereof exceeds a predetermined threshold value. 

15. An apparatus as recited in claim 14, wherein the 
forced energy conservation performing device includes a timer 
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and executes the forced energy conservation such as stopping 
electric power supply only in a predetermined time slot. 

16. A computer readable recording medium in which a 
program of a computer is recorded for the purpose of reducing 
consumption of energy such as electric power or gas used at 
home, the program comprising the steps of: 

(a) memorizing an energy conservation table including 
items of energy conservation means effective at reducing the 
energy consumption and their effects in advance; 

(b) entering energy consumption of each month during 
one or more years in the past; 

(c) estimating energy consumption by usage in each 
month in accordance with the variation of the energy 
consimiption in each month; 

(d) selecting a plurality of effective energy 
conservation means from the energy conservation table in 
accordance with the energy consvimption by usage so as to 
display the selected energy conservation means; 

(e) setting a target value of the energy consumption 
by usage obtained by subtracting energy conservation prediction 
quantity by the selected energy conservation means from the 
energy consumption by usage in the past; 

(f ) calculating a day consumption target value from 
an energy consumption target value by usage of the present 
month and setting the result; 

(g) detecting a day energy consumption measured 

value; and 

(h) comparing the target value with the measured 
value for evaluation. 

17. A method for supporting energy conservation by 
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using a computer for the purpose of reducing consumption of 
plural types of energy such as electric power or gas used at 
home, the method comprising the steps of: 

converting a consumption target value of each energy 
type Into a lighting/heating cost that is a common unit; 

calculating a target lighting/heating cost 
corresponding to a total sum of plural energy consumption 
target values; 

converting a consumption measured value of each 
energy type into the lighting/heating cost; 

calculating a recorded lighting/heating cost 
corresponding to a total sum of plural energy consumption 
measured values; and 

comparing the target lighting/heating cost with the 
recorded lighting/heating cost for evaluation. 

18. A method as recited In claim 17, further 
comprising the steps of memorizing an energy conservation 
action table in advance that Includes plural energy 
conservation action items effective at reducing each energy 
consumption and their effects converted into the 
lighting/heating cost, and determining the target 
lighting/heating cost considering the lighting/heating cost 
that is an effect of the selected energy conservation action 
item from the energy conservation action table. 

19. A method as recited in claim 17 or 18, further 
comprising the steps of memorizing an energy conservation 
forcing table in advance that Includes plural energy 
conservation forcing ItOTis for executing forced reduction of 
each energy consumption and their effect converted into the 
lighting/heating cost, and determining the target 



lighting/heating cost considering the lighting/heating cost 
that is an effect of the selected energy conservation forcing 
item from the energy conservation forcing table. 

20. A method as recited in claim 17, 18 or 19, 
further comprising the steps of monitoring variation of 
cumulative energy consumption along time that depends on a life 
pattern mique to each family during a predetermined number of 
days, and setting a time in a day when a cumulative value of 
the recorded lighting/heating cost should be checked and a 
cumulative value of a target lighting/heating cost at the time. 

21. A method as recited in claim 17, 18, 19 and 20, 
f\arther comprising the steps of obtaining weather information 
regularly via a network, monitoring correlation between 
predicted atmospheric temperature included in the weather 
information and the recorded lighting/heating cost during a 
predetermined period, and correcting the target 
lighting/heating cost corresponding to the predicted 
atmospheric temperature in accordance with the monitor result. 

22. A method as recited in any one of claims 17-21, 
further comprising the steps of using an integrating meter 
reader for reading a displayed value of an integrating meter of 
energy for grabbing energy consumption of specific energy 
consuming equipment, operating the energy consxmiing equipment 
while other equipment consxjming the energy is maintained in a 
constant operating/non-operating state, and reading the 
displayed value of the integrating meter with the integrating 
meter reader at a predetermined time interval so as to store 
the read value in a storage device. 

23 . An apparatus for supporting energy conservation 
by using a computer for the purpose of reducing consumption of 
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plural types of energy such as electric power or gas used at 
h<xne, the apparatus comprising: 

a target lighting/heating cost calculating portion 
for converting a consumption target value of each energy type 
5 into a lighting/heating cost that is a common unit and for 
calculating a target lighting/heating cost corresponding to a 
total sum of plural energy consumption target values; 

a recorded lighting/heating cost calculating portion 
for converting a consumption measured value of each energy type 
i;i 10 into the lighting/heating cost and for calculating a recorded 
lighting/heating cost corresponding to a total sum of plural 
energy consumption measured values; and 



m 

fy a lighting/heating cost comparing portion for 

% 

p comparing the target lighting/heating cost with the recorded 

m 

15 lighting/heating cost for evaluation, 
|j| 24. An apparatus as recited in claim 23, further 

fll comprising a life pattern monitoring portion for monitoring 

variation of cumulative energy consumption along time that 
depends on a life pattern unique to each family during a 

20 predetermined number of days, and a check point setting portion 
for setting a time in a day when a cumulative value of the 
recorded lighting/heating cost should be checked and a 
cumulative value of a target lighting/heating cost at the time* 
25. An apparatus as recited in claim 23 or 24, 

25 further comprising a weather correlation monitoring portion for 
obtaining weather information regularly via a network and for 
monitoring correlation between predicted atmospheric 
temperature included in the weather information and the 
recorded lighting/heating cost during a predetermined period, 

30 and a target correcting portion for correcting the target 



-113- 

lighting/heating cost corresponding to the predicted 
atmospheric tCTiperature in accordance with the monitor result. 

26. An apparatus as recited in claim 23, 24 or 25, 
further comprising an integrating meter reader for reading a 
displayed value of an integrating meter of energy for grabbing 
energy consumption of specific energy consuming equipment, and 
a test mode in which the displayed value of the integrating 
meter is read with the integrating meter reader at a 
predetermined time interval when the energy consxmiing equipment 
is operated ^ile other equi^xnent consiiming the energy is 
maintained in a constant operating/non-operating state, so as 
to store the read value in a storage device. 

27. A computer readable recording medium in which a 
computer supporting program is recorded for the purpose of 
reducing consumption of energy such as electric power or gas 
used at home, the computer supporting program comprising the 
steps of: 

converting a consumption target value of each energy 
type into a lighting/heating cost that is a common unit; 

calculating a target lighting/heating cost 
corresponding to a total sum of plural energy consumption 
target values; 

converting a consumption measured value of each 
energy type into the lighting/heating cost; 

calculating a recorded lighting/heating cost 
corresponding to a total sum of plural energy consumption 
measured values; and 

comparing the target lighting/heating cost with the 
recorded lighting/heating cost for evaluation. 

28. A method for supporting energy conservation by 
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uslng a computer for the purpose of reducing consumption of 
energy such as electric power, gas and/ or water supply used at 
home, the method comprising the steps of: 

calculating reduced portion of expenses obtained by 
5 energy conservation effect of an energy conservation support 
device when installing the energy conservation support device 
having energy conservation effect of reducing energy 
consumption in a house; 
^ calculating a payment amount of amortization payment 

m 

61 10 for facility cost ^en the energy conservation support device 
!| is installed; and 

li? comparing the reduced portion of the expenses with 

III the payment amount and displaying the con5)arison result for 



f:|l 



supporting the decision of whether the energy conservation 



15 support device should be installed or not 



29. A method for supporting energy conservation by 
y using a computer for the purpose of reducing consumption of 

energy such as electric power, gas and/ or water supply used at 
home, the method comprising the steps of: 
20 calculating reduced portion of expenses obtained by 

both energy conservation effect of the installed energy 
conservation support device and energy conservation effect of 
an additional energy conservation support device when 
installing an additional energy conservation support device 
25 having energy conservation effect of reducing energy 

consun5)tion in a house in which the energy conservation support 
device is already installed; 

calculating a payment amount of amortization payment 
for both facility cost of the installed energy conservation 
30 support device and facility cost of the additional energy 
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conservation support device when it is installed; and 

comparing the reduced portion of the expenses with 
the payment amount and displaying the comparison result for 
supporting the decision of whether the energy conservation 
support device should be installed or not. 

30. A method as recited in claim 28 or 29, further 
comprising the steps of: 

memorizing an energy conservation table or a device 
list including plural energy conservation support device items 
and their energy conservation effects and facility costs in 
advance; 

entering energy consumption of each month during one 
or more years in the past; 

estimating energy consumption by usage in each month 
in accordance with variation of the energy consumption in each 
month; and 

selecting an effective energy conservation support 
device from the energy conservation table in accordance with 
the energy consumption by usage so as to install the device. 

31. A method for supporting energy conservation for 
the purpose of reducing consiamption of energy such as electric 
power, gas and/ or water supply used at home, wherein when 
installing an energy conservation support device having energy 
conservation effect of reducing energy consumption in a house, 
the method con^rises: 

a first step for determining an energy conservation 
support device that can be expected a predetermined target 
value as energy conservation effect and for installing the 
determined energy conservation support device; and 

a second step for determining a second tsirget value 
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of energy conservation effect due to both the energy 
conservation support device installed in the first step and an 
additional energy conservation support device to be installed, 
and for installing the additional energy conservation support 
device at the time point when amortization period of facility 
cost for the energy conservation support device to be installed 
beccxnes a predetermined period or less by reduction of expenses 
obtained by the energy conservation effect or at the time point 
determined by support of another time point selection 



o. 

S 10 supporting means 



K 32. A method as recited in claim 31, \/rtierein the 

method further comprises a third step for determining a third 
target value of energy conservation effect due to all the 
Q energy conservation support devices installed in the first step 

1^ 15 and the second step and a still additional energy conservation 



support device to be installed, and for installing the still 
ill additional energy conservation support device at the time point 

when amortization period of the facility cost for the energy 
conservation support device to be installed becomes a 
20 predetermined period or less by reduction of the expenses 

obtained by the energy conservation effect or at the time point 
determined by support of another time point selection 
supporting means. 

33. A method as recited in claim 31 or 32, wherein 
25 payment of the facility cost of the energy conservation support 

device is started by amortization payment at the installation 
timing. 

34. A method as recited in claim 33, further 
comprising the steps of dividing the energy conservation effect 

30 into a portion allocated to the payment for the facility cost 
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and a portion allocated to payback to a family budget; and 

depositing online the portion allocated to the 
payment for the facility cost in a predetermined account. 

35, A method as recited in any one of claims 31 to 
5 34, wherein the predetermined period is five to seven years, 

36. A method as recited in any one of claims 31 to 
35, further comprising the steps of obtaining weather 
information regularly via a network, and correcting the target 

1'^ value in accordance with the weather information. 

m 

^ 10 37. A method as recited in any one of claims 31 to 

% 36, further comprising the step of transmitting data of the 

Wf energy consimption at home concerning a measured value and a 

III target value or a target achievement ratio externally every 

Q month . 

f^? 15 38. A system for supporting energy conservation by 

Ip using a computer for the purpose of reducing consumption of 

energy sudti as electric power, gas and/ or water supply used at 
home, the system comprising: 

means for calculating reduced portion of expenses 
20 obtained by energy conservation effect of an energy 

conservation support device when installing the energy 
conservation support device having energy conservation effect 
of reducing energy consumption in a house; 

means for calculating a payment amount of 
25 amortization payment for facility cost vdien the energy 
conservation support device is installed; and 

means for comparing the reduced portion of the 
expenses with the payment amount and displaying the comparison 
result for supporting the decision of whether the energy 
30 conservation support device should be installed or not. 
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39. A system as recited in claim 38, fiarttier 

ccnnprlslng: 

a storage device for storing an energy conservation 
table including plural energy conservation support device items 
and their energy conservation effect and facility cost; 

an input device for entering energy consumption of 
each month during one or more years in the past; 

means for estimating energy consumption by usage in 
each month in accordance with variation of energy consumption 
in each month; and 

means for selecting an effective energy conservation 
support device from the energy conservation table in accordance 
with the energy consumption by usage. 

40. A system for supporting energy conservation for 
the purpose of reducing consumption of energy such as electric 
power, gas and/ or water supply used at home, the system 
comprising : 

first means for selecting an energy consumption 
device that can be expected a predetermined target value as 
energy conservation effect when installing an energy 
conservation support device having energy conservation effect 
of reducing energy consumption in a house; 

second means for determining a second target value of 
energy conservation effect due to both the energy conservation 
support device selected by the first means to be installed and 
an additional energy conservation support device to be 
installed, and for selecting the additional energy conservation 
support device to be installed so that amortization period of 
facility cost of the additional energy conservation support 
device to be installed becomes a predetermined period or less 
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by reduction of escpenses obtained by the energy conservation 
effect; and 

display means for displaying the selected energy 
conservation support device on a display screen. 

41. A system as recited in claim 40, further 
comprising third means for determining a third target value of 
energy conservation effect due to all the energy conservation 
support devices selected by the first means and the second 
means to be installed and a still additional energy 
conservation support device to be installed, and for selecting 
the still additional energy conseirvation support device to be 
installed so that amortization period of facility cost of the 
still additional energy conservation support device to be 
installed becomes a predetermined period or less by reduction 
of the expenses obtained by the energy conservation effect. 

42. A system as recited in claim 40 or 41, further 
comprising means for instructing payment online that start the 
payment for the facility cost of the energy conservation 
support device by the amortization payment from each 
installation timing. 

43. A system as recited in any one of claims 40-42, 
wherein the predetermined period is five to seven years. 

44. A system as recited in any one of claims 40-43, 
further comprising means for obtaining weather information 
regularly via a network, and means for correcting the target 
value in accordance with the weather information. 

45. A system as recited in any one of claims 40-44, 
further comprising transmission means for transmitting data of 
energy consumption at home concerning a measured value, a 
target value or a target achievement ratio externally every 
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month. 

46. A system as recited In any one of claims 40-42, 
further comprising means for obtaining weather Information 
regularly via a network, means for predicting generation 

5 quantity of energy generated by the energy conservation support 
device using solar energy in accordance with duration of 
sunshine and atmospheric temperature Included in the weather 
Information. 

47. A system for supporting energy conservation for 

S 

gl 10 the purpose of reducing consimiptlon of energy such as electric 
power, gas and/ or water supply used at home, the system 
comprising: 

a device Installation supporting portion for 
obtaining and displaying information about a model to be 
15 installed and installation timing in accordance with a device 
Iff list concerning an energy conservation support device having 

energy conservation effect of reducing energy consumption; 

an energy conservation effect managing portion for 
calculating and displaying energy conservation effect record in 
20 accordance with measured value of energy consumption at home 
after installing the energy conservation support device; 

an energy conservation control portion for executing 
energy conservation control so as to increase energy 
conservation effect when the energy conservation effect record 
25 is lower than a predetermined value; and 

a payment process portion for executing a process or 
Issuing an Instruction for depositing a pa3nnent amoimt of 
amortization payment for a facility cost of the installed 
energy conservation support device in a predetermined account. 
30 48. A computer readable recording medium in which a 
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program of a computer is recorded for realizing an energy 
conservation supporting system for reducing consumption of 
energy such as electric power, gas and/or water supply used at 
home, the program comprising: 

a first process for selecting an energy conservation 
support device that can be expected a predetermined target 
value as energy conservation effect when installing an energy 
conservation support device having energy conservation effect 
of reducing energy consumption in a house; 

a second process for determining a second target 
value of energy conservation effect due to both the energy 
conservation support device selected and installed in the first 
process, and for selecting an additional energy conservation 
support device to be installed so that an amortization period 
of a facility cost of the additional energy conservation 
support device to be installed becomes a predetermined period 
or less by reduction of expenses obtained by the energy 
conservation effect; and 

a display process for displaying the selected energy 
conservation support device on a display screen. 

49. A recording medium as recited in claim 48, 
wherein the program further comprises a third process for 
determining a third target value of energy conservation effect 
due to all the energy conservation support devices selected and 
installed in the first process and the second process and a 
still additional energy conservation support device to be 
installed, and for selecting the still additional energy 
conservation support device to be installed so that an 
amortization period of a facility cost of the still additional 
energy conservation support device to be installed becomes a 
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predetermlned period or less by reduction of expenses obtained 
by the energy conservation effect. 
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ABSTRACT OF THE DISCLOSURE 

A method and a system are provided which support 
reducing domestic energy consuufnptlon and contribute to 
widespread use of expensive energy conservation support devices 
and home energy generators. The system comprises a device 
Installation supporting portion (NKl) for obtaining and 
displaying Information about a model to be Installed and 
Installation timing In accordance with a device list concerning 
an energy conservation support device having energy 
conservation effect of reducing energy consumption, an energy 
conservation effect managing portion (NK2) for determining and 
displaying energy conservation effect record in accordance with 
a measured value of the energy consumption at home after 
installing the energy conservation support device, an energy 
conservation control portion (NK3) for executing energy 
conservation control for increasing energy conservation effect 
when the energy conservation effect record is less than a 
predetermined value, and a payment process portion (NK4) for 
executing a process or issuing an instruction for depositing a 
payment amount of amortization payment for a facility cost of 
the Installed energy conservation support device in a 
predetermined account. Thus, a solar cell can be used widely at 
home with zero initial investment. 
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